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^1 acceptable salts thereof: (1) wherein R 1 is halogeno, 

X / D2 hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 

H II / m ** m * tm X**** tne ^ ke » or alternat i ve ^y Rl ana " R2 m united to form 

/^^*KI T / r > oxo > hydroxy imino, or the like; R 3 and R 4 are each 

*) r Y N 1 - \ J hydrogen, halogeno, or the like, or alternatively R 3 and 

\^*T*^*R R 4 are united to form oxo, hydroxyimino, or the like; 

f \ X is oxygen or sulfur; Y is CR 5 R 6 - (wherein R 5 and 

CN " R6 are each independently hydrogen, halogeno, or the 

like) or CR 7 R 8 -CR 9 R 10 - (wherein R 7 , R 8 , R 9 , and R 10 
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[5S*» R M4^n ^ ^IS^, "TkKSteSr* R 8 14 * * Igi 
y^J^^teSr^-T*^ £ fc {4 R R 2 # - *g {c ft o T * * y , t K 

r 3 RxtR 'te^nz'tifcmm?. ^oyyifi^/Tt*\ xi4R 

3 RX*R ft o T y % t K p * W 5 / L % 

Xf4^mj^^XI4«!t|im^-^^U, 

Y 14 5*;- C R S R 6 - (5£*. R'RXfiR'ftm-XteMteiX fcrnm 

*fcliS-CR'R B -CR 9 R^- ( 5$ * , R \ R \ R\ R 10 |4|^ 
-XI4MftoT7k^il^> ^py^i^^fibSr^-r^, XliR 7 iR 9 i5 

mm-t z> fcmm? t -meteor , i%mm3 ~~ 8 <d*/? ut ^ s 

Z{4tK^J^^X(4^^^1 ~ 1 OOT/V^/vSftb^^-fj6^XI4Y 
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5 mtsftw 

V<\-f*V)W?r9-M I V (DPPIV) »N*SB^6 2#Bfc^P U >X\t7 

10 -STifel). DPPIV ttfflfc Jff!l&a£<«> «+fc^*^T*0,- 
S&^HJStt^^ F©ttWfcH#l/tv>s. 
*5fi, DPPIV ^^rf^^yg 1 ^- 1 (GLP-1) . ©ftW k:fl&V> £ 
£>jfrfc£*i;fc:. OSD, DPPIV « GLP-1 £>N*£$ His-Ala ©iM^ H SjBzK 
Z £ iC«fc 0 GLP-I £TO<ffc« ttfelC GLP-1 
15 &©T>*:*^Xh£LTftMBLTl>5. 

GLP-i (D^mmtvx, mmfc*><D<i>zv>ft®Emftm> mmmmm 

20 DPPIV BWg^^KT*§^a~D^^HY0M, MfiiifiT 

. »*T«B«l©Sttft:, JftHttOfllfe^©***, HIV ^J!/X©U>/^-s©itA 

fcM#Lw*ct*«»&nws. i^bt, dppiv ©m#«, ftasajusw 

iftfclp© DPPIV ©SSSfct Ittll'J^fMWfO 

25 xra©S)S©wi^^ia«viT^aj$tiT*D, !»vii»piv«tt»» &i4©iitr 

iMMS*0H#fcj!,ffi$ftW£. Ife^T, DPPIV ©!£««> &J&^;fttf& 
14©fr4li)E^:fc'bW^*S^t^^$n§o 

unsT, dppiv K#fb^wtbTtt, tfpu^>©2ffi*«u>*t?sift$nfc 

4k&m (J.Med. Chem. 37,3969-3976, 1994), ftVUkHm&iEhtttt&Vs (Biochem 



1 



WO 02/038541 



PCT/JPOl/09818 



istry 32; 8723-8731, 1993) ftMSntW. £fc, tf D U i?>0 2 ffi*«^T 
/*TfWl$tlfcft'&* (Arch. Biochem. biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. ChemLett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) fcE&to 

io / tf d u dppiv B»sttfc*rrs £ £ mm u 



5 07;i'3*$'£X»Jft*SfC 1-5 07JI4JHS^, X«R 1 WR 2 *t- 
ttft** 1~5 07J^'Jf>l^Ml/< 

25 3+^*x»3**»i'-5 07 , ;M i ;Wfc***r*», x«R 8 RtfR 4 *«--»fcfco 

1 ~ 5 V7)V* U r>S§Mb> 
Y tt5S- C R 5 R 6 - R 6 MR 6 o TtK*®^ ; A D y 
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5 r t - :/ h * ;u^njl/S^ L < \Z1 > *J)VOr* )Vt--)Vm^1r) .-CO 
NHR 1 2 {^fR 12 «7R^lI^X«- (CH 2 ) m -R 13 (5£*mte»[l~5 

io ^>—DU±(Dm^m^nT%^mm^i 1 ~ 1 o ; < bad 

i~5 (D%mr)vn^m^ e>&5i*£ os«n*-^]u±©si?eift3tiTt) 

XliS;-CR 7 R 8 -CR 9 R 10 - R\ R 8 > R fl ;fttfR 10 «RJ-:JttaS 

15 &ot**E? ; Aay>jg^ ; AD^>Rf, tR^S, MfSifc 1 ~ 5 Ok Ko 
*i/T)V*)m, %M*r~»VM. Ml~5®7MJW 

20 fc;«£^-T), — CONHR 1 2 {OTR 12 «**H^X«- (CH 2 ) m -R 

13 (a+mRMBfci~5£jSU r 13 «tK^^ * h*5otr;w$~;i^ lb 

- o r 1 4 (a* r 1 4 tannic i ~ 5 <Dm#7)v*)v&% i> < \t^>^)vm^r 
) frZfcm&K>m\tnz-?&±<Dm^mmi£nT.h&^fcmmi~i o©7 

7mm, 7$y«> 75 y*;^-;^, ^Hic 1 ~ 5 

©«7;wi/*&TOitifc 1 ~ 5 ©jM*7;W3*5'£# &»:sp«fc 0 Mfcrns 
— 3«±©g-es&s nr *> «fc v^*» 3 ~ 8 © ny;i/+jn ; Aay>g 
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mw7)v*)immt&km$k 1 ~ 5 <Dmvt7)vn*?/mfrt>tez>m<k munz- 

10 z «tk*h^ ; xw\uv>m^ y^mm, mmm. 1 ~ 5 <d t k d*^;^ 
ii$tatt>i^7i^M, -rs^vu;^ -r>KU/m -nh 

U ^V*. tert -7 h^i>*;i/fc;l/SSU< \t*>V)V**r5/%)Vtf~)V&& 
15 ^TK — CONHR 12 {^^R^^KmH^X^- (CH 2 ) m -R 13 <5£+m 
&»:1~5£7kU R 13 «7jc*M^, ;* h*e>#;WtfriJl/^ ih+^M 
^;i/S^t<^>^;i/^^*;i/fc;i/*^^-r) £^-ff Mi:-or 14 ( 
r 1 4 raj^tfc i~5 <0£ft7;i/*;Hfcg b < «^ >^»§^1") # £ & & 
vmun^—oj^±<Dmxmm^nxh^mmm 1 ~ 1 0 cs7;i^;v*£ 

20 

~ 5 mm7)v^)vms 7^y^)Vf^jv^jm^v<^>^)vm^t) 
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*58W©«®««K:J:*i % £ (1) tefc^TR**?****-* 

SO, R 2 , R 3 ^R^f7jc^^T^§xT/hrnU^>^#:x^©^ 



^iOiOlit^t a (1) xtt^; ( 2 ) fcfcwrxa* 

*»H®tt©«*fcJ;6£, ^ (i) xf4 a (2) M ^TY^- 




F 



(2) 



CN 
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*»§8©fi!l©t8flfcK:<fc*£, S (1) XBS (2) fcfc^TY**- 

C H 2 - T? h X) , Z a**8U£fttf 1 ~ 5 © t H D ^>7)V^ fr&fr S & £ 

*&m<Dm<DMm\z.&&t* *mwfo, en xwas (.2) i^^ty^- 

^)Vmx\t (2-hFD^-l, l-Vt&V) x. : ?)VmT'&Z>*sT ; fcfn'J 

5?>»^xtt*©m^wfctF$*n«ifi7»«{b-a^*ffift-rs. 

10 *»W©fl&©iMlfcJ:S£, *58?9tt, sfi (l) xfcgfc (2) fc*5V>TYa*- 
CR 5 R 6 - (5£4i, R 6 ##*T!fcJ&) TfftO, ZA»**fif T?*5'>7/KD 

^womvmmz&zt. *&m\t, a <n xias*; (2) fc&v*TY*t- 

CR 5 R 6 - (5$^ R B tf***T*?K R 6 ^*m3~6©^KiI«X«^T 

15 z^TK^^abS^T/tfaUvVMS^Xtt^-© 

#»»®tt©IMIMcj;*i:, *389ifck 5* (1) Xttrt (2) KfcHTYtf- 
CH[CH (CH,) -CHCC (CH 3 ) 3 ]-Xfi-CH[CH (CH 3 ) C 

H 2 C H 3 ] - Z ****JirFCfc* ~>7 7 tf D U v 5 >R##Xtt^©*^ 

lutB*^0J^tlX«©^«I{C| i r^^n§M 

25 *»w©flfi©i8«ite j:* unB^y^^w^^^— t? i vftstrr* c 
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)m, ^JVM, <iV??-)V&s sec-7?)m. tert-^l/g, ; y?u^)V 

20 Bm^tiTfe.fcv^^^ i ~ i o ©TJMrMtte, 

, x^i/S, 7u¥)im, -rv:/atf;vg, ^v^)vm, sec-^ 

25 fc£, ^n^DlfM, ^>>;n^M, ^n^>3MH> -y?u^)V^ 
T%J;^^5~l 0(D\£'y y n7)V^)Vm (09*. & tf^^a^>^*> 
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fcfS/^DM^Pg, MisZWS^V^ tfv^D^^*, tf^D/- 

yg-f;^ #;!/:7:r-;i^&£) &a£<D7;Wl/» 

10 FU;i*, — NHR 1 1 (^fR^W^M^ ttilSftTfc <fcH7x~;i^ s 

^jl/#-;i/S^^-T), — CONHR 1 2 {^«fR 12 «^^3<:«- (CH 2 
) m -R 13 (^mfMi-s^b, R 13 fi*mM^ 

20 ^i^±(Dmrmmnrcy3:-m mxu, 4-tFn+^7i-;n, 3, 
nfctfu^atte, wzm, i/7;m, -bum, Auy>m?Rz$7s.;% 

25 tf, 5— >7/fc°U^>-2 — fjH, 5--hDtfU^>-2-l';^ 5- 
*~>x^;pg % 2-kKD^'>x^S> 1-kHa^^^Qhf;^ 2-fcK 
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P^yntf;!^ 3-fcKP^X/Ptfjl^ 1- (kHD+^fJk) X5 1 

KP*~>^>^s&£/^f&ns. 

10 > ^>o--;i/S, A7T-JH, t^f^M, >^n^>-5r~ 

v^p^-fex;i/*/j: ( H©7;P^n;vS©ffi, iin^Jl/^-^XOTMi 

15 Sm$nTfeJ:V^^i:3~8(Z)^^P7;i/+;i/Si:«> flxiilito^ 
i7D7^JH©ffi, CtiS'>^P7;Wl/S©7jc^M^^AP^>^> TKm 

20 mm. 1 ~ 5 ©7;^;v»i;it^x^Kii«©^^ 1 ~ 5 <£7;i/p^>g 
>'*D7;^x;va£ic | *u mfel e/^p^x-;v^ ^p^>x-;v* 
*j» 1 ^ 5 ©7;v^;i/»Mitfi^x^M^o^mic 1 - 5 <z)7;i/p* ^* 

5&^^§^ckDil«n§-o^±0STttmL,fc>'^P7;^~;i / S^f§^ 
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)Vm, VsZu^^vm. MistuirZ^lvms lf^D/-jm fcfe^n 
S'AD^>If, %)Vts*z/)Vm, 75/S, 75/#Jl/fc;V», it 

mvtx\$ft&mvt<Dmm%. i - 5 ©7;^;psR^aii^x^^«©^^i: 
io «m$nTfej;v^mi:5-i ook'^Dm-Mtit s&xte&ss 

~;]^©7j<miM^£/\D^>il^ 7]<MS> fc;^*^*, 75 /s, 75/ 

is tj)vt^)vm, %m^\%ftm^&ofim%i i ~ 5 ©7jww«« 

T^iK^O^ic 1 ~5 ©7;i/3^^S^S>^^J:Dil«n^-o^±o*T 

, -f5*vu>Mi^> **W)z?)m> g^/usws. tr^usws, ^ 

m^mwjs.ym m^s/mzm&vtc^yvymxfovvvym^ts) 
25 ©7jc^jg^^AD^>^ 7Kms> 75 /g, htox^i!s»©^^ i 

~ 5 (D7)V*)im Rtf- O R 1 5 (5£f R 1 5 «tt^^X^^^0^miC 1 ~ 5 

<D7)V*)V&, 75/*;p#-;M^jp»^t<«^>> 5 ;i/S^7K'r) 
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DPPI V E*ffitt©jft*> S> ttR 1 &>\ P y >0 ^ S £ 1 #Jf * l> < 6 fcff 
5£ (1) XUft (2) fc&V>T, Yj&t-CH 2 -T-**it, Ztt, 7j<mS, 

nt %> ct v> ? x n h r 1 1 r 1 1 &ems nx %> «t tf u swat 

10 ^£&31f©-0^±TBM£*lTJ;K 0©7;WW3I 

r;v^MM^t i ~ 5 ©r;v:n^>;vX/^£5ii©-^±xsm£fri 

< fck 1 ~ 5 ©k ]*D*5/7;Wl*#&fc**©— 

15 g&snT£v\ m*^4~i o ©^i&ti^r; $*iS4~i o©s^ 
p r;i/^;i/^b < jir^sr >^sx * t> , s £> u < rau tert-7 
(l-kFri*$/;WV) '>^n^>fJViXH: (2-th*a^>-i, 

5$ (1) (2) fcfcWT, Y^> iE;-CR 6 R 6 - R B *<JMn? 

20 R^^sm^nr^^v^^i^i o©r;^;t'**fc^-cR 7 R 8 

• -CR 9 R 10 - <3£»K R 8 iR 10 tt7K^X*tl, R 7 £R 9 ;»^T3^lt0^ 
HX»CH,##*l/V>. 

210^, 0P£L<fct S;-CR 5 R 6 - {5£*> R 5 **7K*n?&tK R e 

25 ^7Kit*W-OR 14 (^4»R 14 ttft*»l-5©««!RXtt^li«tt©r;i/^ 

0, R 6 «t3~6©Mi^XTO7JWi^§) T^5i:^ v Z 
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■h^mm^hV. 36fcJ;DSF*b<fck Y^-CH[CH (CH 3 ) 2 ]-> - 
CHCC (CH 3 ) 3 ]-X«-CH[CH (CH 3 ) CH 2 CH 3 ] Z 

^ (i) x\&& (2) \z&^x, yrzsz fimm-Tzmmm^tt biz-miz 
mt>m& LtcmvtT s ; d > 0 * t ^gm«£ Lr^ms&tf- or 15 

^H'Y©ftiu«nw. Twmommmm, tmmonfc^vwmim* hiv ^ 

jm &mm<m. mmmv^r (ra) ©afeaMr&es&MTOiK 
20 fg^Kih, mz%mttft±mmm<Dm^<nm£*W)t'?z> 

nmommm, mw&u m&m* mmu 
12 
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^Bm^co^*^, ^a, isg^ w-m, mi &#«^fc£o 
mtz&m, j&AfcMu mu^om^s %f£h<\m\~miooQ mg/kg 

ftS/ST&D, kVfttLL^tmi 0~i^j2 0 0 nig / kg#:fi/0T&«3 , d 

iRmft i ] 



(5£<^ X, Y, Z, R 1 , R 2 , R\ R 4 «> mm\zmCT?&%. Raft v'T 

Cl©J^M^O^T»> PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. TO TSmizmWWftfe*m>&Z.£&X%% 0 




x R1 
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mznzMn&zit&mt, ^y^^m<D±mmmm^rciQ7m^M^\z 

ctDMnctms, mmtbx\t, x^y-;k *#/-;k fh7 

^MJ££> ftK*U^A*Otta*/B^TK««t"*CidtT**. Z.H6<D 

v^by\i^ay^>m(DEmizm-¥hmymm^x'n^z.t^x^ 

20 




25 Gfrk X, Y, Z, R> % R 2 , R\ R 4 , Raft m$Mzm£T$>%> a Rcte 
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y^DOTSX tert-T^JKT^X Oi?)U7$.>, ■^XXH'TSX 
75>^©l!75>i (Z-NH 2 ) £/BV^ S&Rj££fr 5 C fcj5«T#*. 

5 §msoM«hbT«, mjx^kt^x ^-rv7°Ptf;i/x^;v75>^©75 

N, N-^/fWM75 b\ fh7tHD77>, ^do^ 
10 ff5^:t^T#s. 

£7p;Mb> :/Pivft> a- Mb, *#>x;i^x;wb, p- wwx>x;vjfcx 

20 V*S#fe&*i&tf5nS. JlCSJStt. fb7hHD75X Xt^+hX y7n 
P**X 7PP*;)/A, N, N-S?pWMWA75 F*©E*fcH-£b&V> 
*»*/BK -50~5(TCTfT-5 Z. ti>*H%Z. 3- HflSS«0«tl/Ttt, 3?" 

hU7xX;i/7lNX7^>R^$^V*--^^V^7j^*^C»n§ 0 £0 
EJ&Wu fh5kFn77X -Xt^itx ^nn/^x 7nn*M, N 

rne©S0l -50~ioo , CTff3e:t^T^^o *#>z)V*~Mk, p-h 
;px>x;P*x;Kfctt, ^n^i**xx;p#x;i^py h\ p-h;i/x>x;i/ 
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5 [EJfc$3] 



R1 Rb v * 



R 2 



10 



Ra R 4 Ra R 4 



(iM*, X, Y, Z, R\ RK RK R\ Ra> Rb, Reft buEK^CT 
p-h;px>^;^ri;v^$/^©M»T^^{b-erti«> z-NH-Rb ( 

15 z, Rb^tijfB^iRiUTfe^o) i?&zn%4k&w*m>m&Kjfo*ft5z. 

n - 'J 9^ A, U 9 M V 7 a tf ;i/7 5 F^£fB ^^^i fl^f it & . 
20 ^fcRc«ilX(c«L^5StUT^^«m*^tfe.tl?)^ 

V-y-R 3 xi* V-t-r 3 

Ra R 4 Z=0 ^ a V 

(5$^ X, Y, Z, R\ R\ RVR\ Rait ffilBfcH Rdft 
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%£<DmmM.mmiz>ti2>o Rjmmthxu, n, n-^^mmt^h 

Z = 0 (7JI/rt F#:X^ h >#) $fflVi5S^H D§m©lM7S 

15 a. 

LE*#S 5 ] 

20 V\^ R 

Ra R 4 Ra R* 

(j&tp, X, Y, Z, R l v.R 2 ,.R 3 v .R 4 v .Ra., Rb, RdH MfBtCll^T 

£F«8W*tfSns. KMfiiLTH N, N-^^fWA75F, rh 
7bHD77>, ^+^>**J»WT6ns. E&»-50~50tn?fr5 
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LRUS* 6] 




C0NH 2 



{5£4U Rett, -C (=X) -Y-NH-Z, Xtt-C (=X) -Y-N (R 
b) -Zs Xtt-C (=X) -Y-Rc, XttRbS&f. R*> R 2 » R 

3 , r\ x, y> z, Rb0Rcit mmmv-e&Zo} 

15 RJfctt-50~50trrfT'5 • 

. tbt^on^X i/na$M> 1, 2-^oni^>, rh7tFP 

%z> a &fcZ(DEm\z, <i *?*j-)\&&mtoisX%&Wo £©a&tt, -50-5 

20 0 c CTfr , 3E«£:#* v ?#-5. 

3rjfo&«&tf&ns. 21 ©PR, «bt^no^^x ^pp*;i/A, 1, 2 

25 LRjfio£7] 
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(5£#, Re, R 1 , R 2 , R 3 , R\ Rail mB\ZW\CX$>^ 0 R*a, R 2 
a, R 3 a, R 4 afcj\ ^ti^HRK R\ R 3 , R*tm— Xlt^n^tlR 1 , R 
K R\ R 4 \zmmV5%MT»&2>o) 

mMz&zfimtmm<DJim-efi5z\ttfT»i*%o nmmzmkhtc&v? 
7km<D&m\zm^Lfc\,mm%:m^z>z\£tf'T?%, -soMoo'c-efx? nt^T 
fflv^MS<hLfe^bU5 l r7A^Tg^•r§7?^w^^fe>n*. ^ne»cojK 

rh7hFD77X 5^*1* X v^ao^X ^nn*;VA, N, 
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5 BMfc©fl|£UTfck ^PP^PA^fcfU^X^ r^PA^HU 

^pp^PA^tfU^n^A^v^siST^ ^nn^^x ^ppjJn^a 
10 #LfcV>&ffi&/BV^ O~50T^fc£fT^;i£)&tT?#3.. 



HKn>, »BftX5 1 JW©^KH#l/feVi»ll* , Tfff5J:t3^ , T?SS. £©B£ 

yptr;i/x^;i-r5>^©75>^ 2-x^jw\+u->»^-hu^A, 2-x 

o CtlSORjtS^ -SO-lOO'CTff 5 Z t^TfS. *fc75 FfcKJfc©SiJ©0!l 

iix, mx.\*s i -^>i/h«J7 s /u;uxxx;^x^->>-f $i?;nxfjv 

i7PP7}s;i/A, 1, N, N-^^WM75H, 



15 




(iW, R 1 , R\ R\ R 4 , Rc'Ratt, ffliBICPIDT?**.) 
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«-50~50'C-etf 5 ££#nf#3„ 

X N, N-^/WJVATSF, fh5tFP77X WKn 

io x Mx^;t^W£n5o £©i^ ffiM&m^Tftsct&rg, mmo 

-X.^)V^-D->mi- h U >7A, 2 -x3=-;WvHf->»;*7 U #A#©#Wtt«L 

o 

b\ hJHX »«x^jW0K*K:H#UJa:VJ*»3&«»tf H© 
20 yyntf;wx5 1 ;i/75><*©75>'»> 2 -x^;i^\^+f->^hU>7A, 2- 

*^#;^x;hJ?nU b\ kx>v* h^fcjwkyv^nu W£/bv^ 

e»n§ 0 cn&osi&oasjitbTtt, fh7kf*P77X ^**u-x 

PP^X ^PP*M, N, N-^^*;kA75H, FiH>, ^x 
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Re v 




COORf 



C0NH 2 



(5^ R 1 , R ? > R 3 , R 4 ^ ReH jWflBfcRIUT^-S. Rfit TfcfcJR^X 

&-r«#sre&s. co or f&%M*^)mx\z*<DM^&%4k'£%}*wm 

thtcMG. HRWfcTS tMtO&frW >^Z7 V^fiTT 3 £ £ & 
S'J©f!li:UTj^7Xli^J<!:7> ; En7^ffl^7$ 

09*.«, i-x^;i/-3- (3-^^?;U75yyDfcf;w #;i>#5M $ FBfflfc 
*,;Wp^^#^5H, 5>7xryw?^*ij;pr'?F, #;M?x 

D*£X ^ppjfcJW^ 1, 2-S^PPX*X N, N-y^fMJVA7 
£7Xex7£ffl^T75 FlW^i^fS. 2in&©SJS0*»i:LTtt 
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5 C O O R f ^X^fJVT^ S<fk£» 675 ;tl)Vtf-)VM^<D%mt, Eft 

6*;^>«xtt-eoiaK:aft-r*^rSctL/T». protective groups in organ 

IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. TO TS m\zWM<D%&% 

15 [&jfc5$; io] 



R 1 Ri 




. R 1 ^ R 2 ^ R*\ R 4 , Ra/Rb'^.WIEteraCTfea.) 

25 >Z)V#>& *9>XM>Wt* WB.^&%o 

t£$\z, mmu mmm, ummfcZQ^mzmwrzw* *»w»^n& 

#%09 1 

(2S, 4S) -1- (tert-^b^->*^x;W) -4-7Mn(fDUi?> 
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Tetrahedron Letter 39(10), 1169-1172(1998). £##(C (2S, 4R) 1 ^ (t 
ert-^h^>>^;^-» - 4 - k K P*->tfP U V>- 2 -XfrtfyW&^JV 

(6.8g> ^&2ig«i- (i) omnr&zmmikG® (4. 5g) *%it 

5 o 

2 

(2S, 4R) -1- (\ex\-7Y**sjJ)W~)l) - 4 - 7;^P k°P U V> 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4 S) - 1 - (t 

10 ert-^h^r$/^;i/^-;V) - 4 - k KP**>k° P U 2 

(500mg) ^5 2Igt»3- (1) ©®»T?*«Mft:^« (370mg) 

Ito 

##M 3 

(2S, 4R) -2- (7>/*M^) -1- (tert-^b^'>*;V^n;W 
15 ) -4-fc FP^kPU^XD^fifc 

(2S, 4R) -1- (teit-7h*S'%)l'tf~)l) - 4-b Ho^kTO U 
>-2-*JP#>» (2. 31g) £ l-kFP^^>Vh'JT\/-;H7j<fn#; (1 
. 51g) &v^1t> (50mL) EKU *?&T1- (3, 3-^^1/75 7^ 
Dtr;W -3-I^l/*M^5HitI (2. llg) ^25%T> ; E^T7K (0.6 
20 8mL) *J»AW>o< D«a*TlHlU £Jt»*MET**U # 

^y-;i/=100: 3-100: 7) TfllSLT, j|ft»*.tLT$iM (2. 19g 
) 

25 (2S, 4S)-1-[(2S. 3S) -2-7^7- Z - *^)V<>? / "( )V\ 
- 2 - y 77 - 4 - 7Ma If □ 'J ^>MI©^' 

(1) (2S, 4S) -2- (75y*;i/^n;V) -1- (tert-^h*^*^ 

#^UT#e»nfc (2S, 4S) -1- (tert-^h+'>*;^n;W -4 
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-7;k*ptfpy^>-2-#;i^>g£ (4.5g) %rtb~hV)i (50mU \m 

*U MTl-b HD^^>7hU7y-;i/l7jcW (3.6g), l-(3, 3 

-^^7^y^pe;i/) -3-ifjWM^-f$wi (4.5g) sao* 

5 77K (5mL)£iP;u W?30$h SMT 30 Efc»ft:7-fe hnMJ 

;K50mD mu%-td&, ^m^mwivrzo mwt*$}£TmmL, ^vxyM? 

A^DTh^77-f ; a*U*> : W&X.?-)V=4 : 1~ 1 : 5) *C» 

®Lfc 0 a6nfc3Sttfc^+*>ftJlD*, *HM»*il/T««ft^* (4.2g) * 
#fc. 

10 MSCESI pos. )m/z:255([M+Na] + )» (ESI neg. ) m/z : 231 ( [M-H] ~) 0 

(2) (2S, 4S) -2- (75/*;^^;W -4-^;^PtfP'J^>^ 

(2S, 4S) -2- (75y*;^n;i/) - 1 - (tert-^h^^;i,#- 

)V) -4-7)V*U\f.W)p> (4.2g) & aWBt—$>*tt> (45mL) teJB»b 
15 , SlT2l|.«lfci, »a*fcMVx> (50mL) 

(3. lg) zi(D*fflmmmK'f\vA<DE.mzmwzo 

(3) (2S, 4S) -2- (757^;l/fc;P) -1 -[ (2S, 3 S) -2 
- (7Mk-iMN^y*M-^7 = ;) - 3 -*^;i^>#>-r;W - 4 - 

20 7Mat!nUi?>0^ 

(2S, 4S) -2- <75/;fr;n?x;w -4-7;i/^-ptfP>Jv 5 >^^ 
(2. 4g), (2S, 3S) -2- (7Ml/-JMh^^M^7$;) -3 
-*9S>V*>*>« (5. lg) §fh7kHD77> (40mLK N, N-S?**W* 
;i/A75 F (lOiL) fc«f#U *»Tl-tHD+^>yh'J7y-;H*» 
25 *(2.6g), i-(3, 3-^^;P75y^atr;w -3-x^;w»;w#^5 

t*tt*& (3.3g), ^-fvyPt!;Px^75> (2.5mL) £in?L &j>o<D#2& 

u isti»tfc. ^mm&TmmL, n^nimmz^nx, &v 

>Vr>:mMx.?)V=4 : 1-1 : 4) TlMBU ^^7^7 7X<hLT^jg 
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ft£#J (6.9g) 

MS(ESI pos.)m/z:490([M+Na] + ). 

(4) (2S, 4S) -2-5/7/-l-[ (2S, 3 S) -2- (7M1/^ 

;M h * ;v#x;P7 5/)-3-^ / -< ;W - 4 - 7;nfr d tf p U 

(2S, 4S) -2 - (75y*;Vfc;W) -l-[ (2S, 3S) -2- (7 

DHDU^> (6. 9g) §fh7tHD77> (70mL) ftfrT&fcKhU 
7)V*uttm (4.0iL) £fln7t> WTUHWtfe. Kife««M£ET«l8b 
10 , 38S*^U*^I/*9A^DTh^77^ (JSI8»ji ; : ftSIx^ 

= 8 : 1-3 : 2) T?«f»U ^£7^7 7 7>£ UT*H^« (6. 2g) & 

MS (ESI pos.)m/z:472([M+Na] + )o 

(5) (2S, 4S) -l-[ (2S, 3S) - 2 -75 7 - 3 
15 7-f ;W - 2 - 5^77 - 4 -7)V#U tf D U 

(2S, 4S) - 2-3/77- l-[ (2S, 3 S) - 2- (y)V*U-)V* h 
^^j^-;V757)-3-^5 i ;^>^7'1'^]-4-7;l/^-PtfPU'7> ( 
6.2g) 2-^DOI^> (90nL) fc»#U ac»T^X9VP7$> (10 

mL) SJPA, 3JC»*CS0^, fflitr5l*IW«*l/fc. ^ffi^ETIIU g£ii£ 
20 >?X^;i/X— (lOOmLK rh7tFn77> (50mLK ^PPtfUkA (50mL 
) izmmh. Jk»T4Mittl-S?***> (4.0mL) irafcfc. ££fd££Mtl^7 
x^ ;1/X~t-;1/«# l>&« #5 nfc»*£ > U * y M 7^07h^77^ 
(Mg8&& ; ^PPtf^A : *9J-)Vi 25%7> ; EX77K=40 : 1 : 0. 1~25 
: 1 :0.1) #&nfcBI^^DP*M««b^ *»T4M«ffll 

25 _c 5 - t ^ > (4. OmL) in*., a a*;i/A*ett#U&. MET 

ttfcU «fi»*tbT«flMfc'&« (2.9g) . 
MS(ESI pos.)m/z:228([M+H3 + ),250([M+Na] + )> (ESI neg. )i/z:262([M+CL]-) e 
^-NMRCMlSO-d,, 500MHz) 6 8. 59 (3H, br s), 5. 54 (IE br d, J=52. 1Hz), 5. 06 (IE d, 
J=9. 4Hz). 4. 07-3. 77(3H, m), 2. 55-2. 34(2H,m), 1.88(lH,m). 1. 61 (1H. m). 1. 17(lH,m 
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) , 0. 94 (3H, d, J=6. 7Hz) , 0. 88 (3H, t, J=7. 3Hz).„ 

(2s, 4S) - 1 -[ (2s, 3S) -2-T5y-3-^^;^>^y-r;w 

5 3*E«mT#&n& (2S, 4S) (2-S, 3S) -2-757-3- 

*F)W>*S4M-2-*/7;-4--7)\,*u}iW)*>> (0. 5g) £X#/- 
)V (lmL) fc»#U nn*3K^bfc4 8XJMb7K*K (0. 26mL) <DX#/-)l ( 
2mL) aSScfcjDAfc. MfcX^y-;!/ (2mL) <h^>^> (3mL) &in;!lT»#U 

Wttiu&tta&OTtbfc. #enfcisiifc, (1. 751D ic»#b, & 

10 ^Ufc2-ya/VHl/ (14mL) fcjp*., zn\Zl>?> (3. 5mL) *in^.T*i^ 
«ftttbfcttilSil«tbT, fcfi*&*£bT«SWfc£to (0.28g) 
Anal.calcd for C^H^FNaO-HBriC, 42. 87;H, 6. 21 ;N, 13. 63;Br, 25. 93; F, 6. 16. F 
oundrC, 42. .98 ;H, 6. 26, -N, 13. 54;Br. 25. 85 ;F, 6. 15. 

mmms 

15 (2S, 4R) -1-[(2S, 3S) - 2 -75 / - 3 -*<?)W>9J -i M 

(1) (2S, 4R) -2- (75/#;Mtz;P) -1- (tert-^h^>*;i/ 

j^x;w - 4 -7;m-d tin u 

£06091 (1) tmm<D-fi&~e&mM27?'&t>ftt£ (2S, 4R) -1- (te 
.20 rt~7h*is*)Vts-)V) -4-7)\,#UVUt)i;y-2-ft)ltf>m. (370mg 
) ;fo&fcfi#A#tt£l,T»Hft3-fc (270rag) 
MS(ESI pos.)m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]-) 0 

(2) (2S, 4R) -2- (75/#;M?x;» (2S, 3 S) -2 

25 :7;W3j-nt;ou 

(2S, 4R) -2- (75 7*;i/^x;W -1- (tert-^h^^^X 
;W -4-^;l/^Dt?n«J^> (260mg) *4MiSK- (3mL) !:1|L 
, MTf2NflHfflWLfc«, MliJETISLfe. a»fc*nn*;P£ (10 

mD sin*, nxMsrfwm^m^ ;rft£3iij«sgu£. zzmztircn 
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& (2S, 3S) - 2- (7;i/ti/-;wh^M^7^;) -3-^^ 

JV^>^>m (400mg) £N, N-5?;Wl/*;W»75 H (5iL) l:^HU, ^ 
Tl-kHndp^>yh , J7 > /-;H7j<?Dti (210mg)> 1- (3, 3-5^3=- 
;WT$/^Otf;W -3-XfJWM^5FW (260mg), ^V/Dh! 
5 ;HWS> (0. 20mL) ®o< 0#mU &ffiT?ll!fe«#Ufc. £Jft 

:«I^V=1 : .1-1 : 4) T*»®iU jfcfi7W7Xt UTSWflS^* 
10 (450mg) 

MS (ESI pos.)m/z:490([M+Na] + ) 0 

(3) (2S, 4R) -2-3/3V-1-C (2S, 3 S) -2- (?MV~ 

15 §Wdl (4) (2S, 4R) - 2- - 

i-[(2s, 3S) - 2- C7)i*u—)V* h*$/#;w$:i;v73/) -3-* 
^;i/^>^/-<;W-4-7;i/^-Dtfnu> ? > (440mg) ^^itSTWrx 

fcbTSffl<b^» (330mg) £#fc 0 
MS (ESI pos.)m/z:472([M+Na] + ). 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -75 7 - 3 -*^;W*>* 

mmmi (5) ^TO^&T? (2S, 4R) -2-*>7V-l-[ (2S, 3 

s) -2- (7;^i/-;i/^h^^;i/^-;w75/) -3-;WWW>'-'f 

;V]-4.- , 7;^atfDU> 5 > (320mg) j^6#|ft»*i:UTaaMfc'&» (60mg) 
25 £#fco 

MS(ESI pos.)m/z:228([M+H] + ), 250([M+Na] + ) > (ESI neg. )m/z:262([M+CL]-)o 

(2S, 4S) -2-->7/- l-[2-[ (5-=hOlfU5?>-2— f;W - 
7$ y ]x^;i/75 /]7ir5 1 ;i/- 4 -?)V*u M D U W >BliftO'&J* 
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(i) (2S, 4S) -2- (7s/#;v#-;i/) -i-^u=er±^)V-4-y 

mmmi (2) T-nzntc (2s, 4s) -2-7^;%)v-$~)v-4-?)v 

H-U\LuW>mBM (650mg) ^fh7tHD77> (10iL) fc«U 

5 2-x^;p^^>m^u^A (1. 6g) m^immmwvrc. »r^n^T 

t^D5H (0. 37mL) £in^ 31^7? 30 ^ftT? 1 BtPeW^fc. £ft?%i 
\ZZUUib)Vk-**? S-)V (10: 1> 50mL) *Jn*., MT?15^M*#tfc. *f 

77^ (MiSJi ; ^noMA : ^/-J]/=40 : 1-25 : 1) TfflfttU & 

io ^y^Ayr^thx^mit^m (570mg) 

MS (ES I pos. ) m/z : 275 ( [M+Na] + ) . 277 ( [M+Na] + ) . 

(2) (2S, 4S) -l-> r O^ET-fe^;l/-2-^T/-4-7;^PtfPU 

(2s, 4S) -2 - (73/#;i^x;w -1-7*0^7^-4-7^ 
15 tDWJ^> (560mg) $fh7tb'n77> (61L) fci£fi?U fcftTfc&Kh 
U7^tDH« (0. 62mL) fcin** *ftTl R#W«#l'fc. KJC»t&«ffiT««l 

L, ii^>'J*yjW7A7nYh^77^f (Jgnftft ; ^dd*M : 
y-;i/=50 : 1 -30 : 1) T¥tfi!U jHfil#tlT«8M (540mg) 

o 

20 MS(ESI pos. ) m/z : 257 ( [M+Na] + ) , 259 ( [M+Na] + ) . 

(3) (2S, 4S) -2-v-7/-l-[2-[ (5-XhPt?Lh7>-2-< 
JV) 75;]XW$;i7TO- 4 -7)V*U tf DU '^7K 

fife 

2-(2-7Syx3MI/75/)-5-XhPt!Uv ? > (580mg) Sf h7kHn 
25 yy> (lOmL) fc»#U «T (2S, 4S) -1-^7^-2-^7 
7V-4-7;i/:frPl£DU$» (250mg) (Dxb7k+*P77> (2. 5mL) 

3t&->U*y;P*7A^D , Th^9-7^ 7nn*M : **y-)V 

=50 : 1 -25 : 1 ) THfttl/fc. #Sttfc»aESx*>>-JI/ (lmL) fc»#U V 
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W>& (52mg) ®x*y-;W (lmL) ®m%1®Xtco SMC^IfJU-f^ 
U bT^Mte&tJ (160mg) 

MSCESI pos.)ra/z:337([M+H] + )/359([M+Na] + ), (ESI neg. )m/z:335([M-H]-) 0 
5 mMM5 

. (2S, 4S) -2-5>7y-l-[2-[ (5-^7/t!Uv>'-2-1';i/) 7 

3*i»J4 (3) tmuo^mr, 2-(2-T$yx^;V75y)-5-i/yy 

tfUS?> (520mg) t (2S, 4S) - 1 -^P^ETir^l/- 2 - ->7; - 4 -7 
10 ;^PfcfPU^> (250mg),£D> MmmtLX^MfcGW) (70mg) £#£ 0 
MS (ESI pos. )m/z:317( [M+H] + ) , 339 ( [M+Na] + ) , (ES I neg. ) m/z : 3 1 5 ( [M-H] ") . 

(2s, 4R) - 1 -[ (2s, 3s) -2-75y-3-^5=-;v^>'^y-r;i/] 

15 (1) (2S, 4R) -1- (tert-^h^^*;P^x;i/) -4-^h^bTP 

(2S..4R) -1- (tert-^h^^*;i/3^x;W - 4 - 1 HP+^fcT D U 
S^>- 2 (400mgj, koit^JV (0. 12mL) fcN, N-^ 
W^M75 F (4mL), y^7DD^^> (lmL) KigflPU >Jc^T 65&zfcj»Kt 
20 ^ MJ (60mg) §JP^, #^<OafflUn?#MRU l^#Lfec 

U*y;W7A^D7h^77>f (IW;a^>:^x^=8 : 1~ 
25 4 : 1) T?*|»U &£ft#tl£UT£II{b&#! (330mg) 
MS (ESI pos. ) m/z: 282 ( [M+Na] + )„ 

(2) (2S, 4R) -1- (tert-yh^^;i/^x;V) -4-^h+vtfP 

U $»- 2 -%)i>tf>m<D&&, 

<2S, 4R) -1- (tert-yh^^;i/fc;W - 4 -> h^^tfP U 5> 



30 



WO 02/038541 PCT/JPOl/09818 



>-2-iJ)Wfr>M*?)V (330mg) %7±ihZ.bV)V (3mL) izfeffih, »T 

m7m^)^A7mm (i.5mu >jc^t-3o^\ MT2^f»Lfc 

o MlZ, m ymfcVJ-V^mWt (0.8mL) JnA, S^TlTOjf#l,fc 0 
^^^n»^hU^7A*«ta5^ iM&$7K&tt (4mL) : *lMmWL*M& 

(3) (2S, 4R)-2 - (75 7^;^-;W -1- (tert-^h^^*;!/ 

10 mmmi (1) iTOO^T (2S, 4R) -l - (tert-^h^^;^ 
-4-^ h^^HDU> J >'-2-*;i/#>^ (330mg) ftzm&fl&Wimt 
VX^mit^m (260mg) 

MS (ESI pos.)m/z:267([M+Na] + ) > (ESI neg. ) m/z : 243 ( [M-H] ") „ 

(4) (2S, 4R) -2- (75;*M-JW -l-[ (2S, 3 S) -2 
15 - / ) -3-^;Wt>^/-f;i/]-4- 

^»3 (2) tmUVljfeT* (2S, 4R) -2- - 
1- (tert-^h^^;Pfc;i/) -4-^ h^e/tfDU^^ (250mg) fr&ftfi 
y^)Vy77stVXmM\t^m (400mg) £#&o 
20 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S.-4R) -2-*>7/-l-[ (2S, 3S) -2- (y)l*U~ 

H»Ui (4) tmmnfi&T* (2S, 4R) -2- (T^y*;i/^n;w - 

25 1-[(2S, 3S) - 2- (7Mi/n)Wh+^^-Jl'7$y) - 3-^ 
^;^>^/-r;W-4-^h^'>tfPU^> (390mg) ^6^fi7^;P77^ 
tLTmmik&W (260mg) 
MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S, 4R) - 1 -[ (2S, 3S) - 2 -75 / - 3 -t^AO? 
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J <i )V] - 2 - */7 J - 4 - ;* h +5/ M D U >jfflt%CDM 
• SJfifflll (5) tH^^T (2S, 4R) -2-y7/-l-[(2S, 3 
S) -2- (7J^l/r;M h*^M-^75y) -3-^;w^>3vr 
;W-4-^h^5/tfoU^> (250mg) *^^fi^*tLT»^« (70mg) 

5 

MS (ESI pos.)ni/z:240([M+H] + ), 262 ([M+Na] + ) > (ESI neg. )m/z:274([M+CL]-) 0 
(2S, 4S) -1-[(2S, 3S) -2-7$./-3-^^)V^>^y-C )V\ 
10 (1) (2S, 4S) -l- (tert-^h^^;p^-;v) - 4 _^)^ >t:o 
«#|6 (1) fcra*©£8cT?'(2S, 4S) -1- (tert-^h^V*;^ 

n;W -4-bHn^>tfou^>-2-^;^>^^;i/ (400mg) j^s^ift 

#«j£bTMfl5-&i» (360mg) $#fc Q 
15 MS (ESI pos.)m/z:282([M+Na] + )o 

(2) (2S, 4 S) - l - (tert-:/h^>#;i^-;W -4 -^h^^tfD 
U 5>>- 2 -*JW#>»©^ 

H»J6- (2) (2S, 4S) -1- (tert-7h*i/#;P 

-4-* h^^t!oU^>-2-*;^>^^5 1 ;l/ (350mg) ^6>&fi@ 
20 #£LT3MMb£*ij (3lOmg) C0^f B 1#fiil!tf l:^©^liiv^c 

o 

(3) (2S, 4S) -2- (75/*;i/fc;W -l - (tert -7* 

&8S01J1 (1) <hl^$<Z>#8n? (2S, 4S) -1- (tert-^h^$/*;p^ 
25 -4-^b^vtfnU^>-2~^;i/^>^ (310mg) J^feHHi^ttttt 

bT^S^tt (290mg) 

MS(ESI pos.)m/z:267([M+Na] + ) > (ESI neg. )m/z:243([M-H]-) 0 

(4) (2S, 4S) -2- (T^y^fc;!/) -l-[ (2S, 3 S) -2 

- (7Mi^-;w ^^^^7$;) -3-.>wi^>*/.-r;i/|-4- 
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mmm3 (2) tmu<Djj&-e (2 s, 4s) - 2- (75 /#;wfc:;w.- 

1- (tert-^h^^^fcjl/) -4-*h**/fc!ciU>>> (280mg) 
7*)l7 7X£LTmM4kGty} (450mg) 
5 MS (ESI pos.)m/z:502([M+Na] + )o 

(5) (2S, 4S) -2-^>7y-l-[ (2S, 3 S) -2- OMV* 

;m h+^;i/^jP7^/)-3-^5 i ;^>^7'f;w-4-"^ h^^tfpu 
mmmi (4) (2s, 4s) -2- (7^/#;i/#-;w - 

10 1 -[ (2 S, 3 S) -2- (7M^Mh^^M^75;) -3-* 
^;^>^7-f;W-4-^ M^KD>J5>> (440mg) )5^^7tJV77X 
iUTM-fb^* (330mg) fcftfc. 
MS (ESI pos.)m/z:484([M+Na] + )« 

(6) (2S, 4S) - 1 -[ (2S, 3S) -2-7^y-3 - 
15 J^M-2-*s7;-4-*V*is\ZW)*J>mm&®&l& 

nmmi (5) tl^i©^ (2S, 4S) -2-5>7/- 1-C (2S, 3 
S) -2- (7)V*U-)V*h*>'%)\''#-)V72,/) - 3 -*?-)\r*>9 
M-4-* h*v-fcfD>J^> (320mg) bT^MIb^ (150mg 

) £#7Co 

20 MS(ESI pos. )m/z:240([M+H] + ), 262([M+Na] + ), (ESI neg. )m/z:274(tM+CL]-) 0 

(2S, 4R) -i-[(2s, 3S) -2-7$y-3-^^;^>^/-r;i/] 

(i) (2S, 4R) -2- (7ay*;^n;w -l-[ (2S, 3S) -2 
2.5 - (7Mi/^wh^^jtoi/7s/) -3-^^;i/^>^y-r;w-4- 

*»J3 (2) tmm<Dl58Ks (2S, 4R) -1- (tert-7^>#;M* 

- 2- (7^7*;ufc;w -4-t Fn*$/fcfDU5» (o.96g) 
6m77^ii/TifHft^* (i.30g) 
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MS (ESI pos.)m/z:488([M+Na] + ), 

(2) (2S, 4R) -2->OV-l-[ (2S, 3 S) -2- i7)V*U~ 
)\>* h * )V? % J ) - 3 - % ?)V1 y 9 J <i M - 4 - b H □ * y b D 

5 (2S, 4R) - 2- (75/^;^-;W - 1 - [ (2 S, 3 S) - 2 - (7 

M h *^;v^^;w7 $ / ) - 3 - * ?)vi>* j -r ;w - 4 - b k a 

=^>baU^> (1.06g) §fh7kKD77> (30mL) fcig#U 
*fefchU7;^DBW (0.72mL) £Jn&&. iiS^t, lPtfrTO^Ufc^ 
JRS^JETjftBbfc. ftSnfeSSte**;-^ (lOmL) £#n*.MJET«T3 
10 StfP£2lsIii0jgL&&, **7-;P (lOmL) Sira* 1 8ftft#b&. KJS«t£« 

^U->:«X^;V=l : 3) Tf^tTlifeT^^rX t LXmMit^ (0 

. 69g) £#& e ' 

MS (ESI pos.)m/z:470([M+Na] + )o 
15 (3) (2S, 4R) - 1 -[ (2S. 3S) -2-757-3 -^)V^>5> 

J <i M - 2 - ^7 7 - 4 - b H a*-> fcf a y $?>afflfc!fc0<&j£ 
&ffim (5) tRI«0*ttT, (2S, 4R) -2-^7/-l-[ (2S, 

3S) -2- (7^1/^ b*^*M-^73y) -3-7^;P^>^7 

<;W-4-t:HD^r$/t!DU^> (151rag) j^6*fi»*a:UTaWb^« (41 
20 mg) £#fc 0 

MS (ESI pos.)m/z:248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 

(2S, 4S)-1-[(2S. ZS) -2~T^J-Z-^)V\>$> MM 
- 2 - SOV - 4 - b Ha+j/ta U 5?>afflWL©«&j* 
25 (1) (2S, 4S) -4-7-kh^^-2-v7y-l-[ (2S, 3S)- 
2- (7Mk-JMh^^M^75/) - 3 -pt3\>W*>^y-f ;W tfD 

mmms (2) T#sn& (2s, 4R) -2—>7/-i-[ (2s, 3s) 

-2- (7Mk-;wh+^K-;i/75;) -z-^)^y^ MM 
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-4-hFa*$/fcfDUS» (200mg) t h U 7xn;^X7^> (258mg) 
h7fcHD7^> (5mL) fc&fllU »L&#*£>g^ (0.05mL) t?X9-J\,7\/ 

5 (Jgffi&tt ; ^vH*-> : Bflfcx^=3 : 2~1 : 1) TMH/T3&&7 

^VyyXtLTmmit^ Cl35mg) 
MS(ESI pos.)in/z:512([M+Na] + ) 0 

(2) (2S, 4S) - 1 -[ (2S, 3S) - 2 -7 5 y - 3 -*=?)\<0$ 
J -iM - 2 ->OV - 4 - 1 FD*$/fc!n U 5?>«fflWI[©'&rt 
10 (2S, 4S) -4-T-feh^>'-2->'Ty-l-C (2S, 3 S) - 2- ( 

1/ - ;m h * - ;vr 5 / ) - 3 - ;* J4)V\'\>uv?> 

(115mg) (1.6mL) fcJgfcU ftiTC5>X^;V7$> (0. 4mL) ftflq 

ITOftT?9l$|18ft#Lfc. (5) 
0, ^T^^T^tLT^M^tl (28mg) 
15 MS(ESI pos. ) m/z : 22 6 C [M+H] + ) » 248 ([M+Na] + )„ (ESI neg. )m/z:260([M+CL]-) o 

mmn 10 

(2S, 4S) -1-[(2S, 3S) -2-T$y-3-^^;|/^>^y-i';i/] 

-4-^np-2->'7;tfp'j^>iis©^ 

(1) (2S, 4S) -4-^700-2-^77- l-[ (2S, 3 S) -2- 
20 ( 7;V^- h -/%Mx)V7 5. / ) - 3 - * / -f ; V] tf D U 

mmms (2) T»sn& (2s, 4R) -2—>7y-i-[ (2s, ss) 

-2- (7Mk-JW 7) -3-^^;^>^y-f;W 

-4-hKo^>tfnu^> (200mg) S^nn^> (2mL) tM^* (2 
25 mL) fc»#U h'J7xZJ^7^> (234mg) SfiT 1 IttftLfco 

KJfcttK:, X*?S—)\, (0.5nL) Sin*, aaT?4^Wil^U, R***MJET* 

>:MXfJV=l : l~2 : 3) TUSSLTMy^? yXt LT£@fc£ 
m (126mg) 
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MS (ESI pos.)m/z:488([M+Na] + )o 

(2) (2S, 4S) -1-[(2S, 3S) - 2 -75 J- 3 -*?)V^>* 

mmmi (5) tmmo^mr, (2s, 4s) -4-^00-2-^77-1 

5 -[(2S, 3S)-2- (7Ml/-JMh+y^tol^7S/) - 3 - 
;^>^7^;WfcfDU^> OOOmg) &M>*<hUTSjgft1=rtl (32mg) 

MS (ES I pos. ) m/z : 2 6 6 ( [M+Na] + ) . 
IPJ 1 1 

10 (2S)-1-[(2S, 3S) -2-757-3-^^;i/^>^y-r;w-2- 
->7 / - 4 -^y tr d y 9> v u 7;i/^-pg^^0^ 

(1) (2S, 4R) -2- (75/^;i/fc;W - 1 -[ (2S, 3S) -2 
- (tert-^h^^;Ufc;i/75y) -3-^fJK>^y-f;i/]-4-l:Hn 

15 mmmz (2) ##M3tf#?>nfe (2s, 4R) - 2- ( 

7^y^;Pfc;W -1- (ien-7y*c^'}})V$-)V) -4-kFD*~>t?a 
U> ? > (276mg) Rtf (2S, 3 S) -2- (tert-7 h^->^;i/^~;i/75 
-3-^^;i/^>^>^ (290mg) ^SM^7 ; E;k7 77 l «tbT^^t;^ (260 

rag) %ntc, 

20 MS (ES I pos. ) m/z : 366 ( [M+Na] + ) , (BSI neg. ) m/z : 342 ( [M-H] ") . 

(2) (2S) -2- (7Sy#;i^r:;W (2S, 3S) -2- (te 

rt-^h^>#;i/#-^7$y)- 3 -^5 1 ;v^>^y-f;n-4-^yifDU 

(2S, 4R) -2- (75/M«) -1-[(2S, 3S)-2-(t 
25 ert-r/h^v^^XN/rS/) -3-^?M>^/^Jl/]-4-bKD^ 
tfDU^^ (250mg) ^^^DP^^> (10mL) KigflfU ^Erl^a^— ^-^T. 
-4A (1.5g), ^OD^DA^tfy^n^A (235mgK BH& (0. 07mL) £Jn*., 
SfiT 2I$WJJI#L&. TOHOS$^'JAm7A^D-7h^57^ (' 
MMJ&# ; > : Mx^P* l : l~l : 3) T^0L-T^7 ; E;U7 7 
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*£hTWm&® (180ns) 

MS (ES I pos. ) m/z : 364 ( [M+Na] + ) , (ES I neg. ) m/z : 340 ( [M-H] ") . 

(3) (2S) -l-[ (2S, 3S) -2- (tert-!/b*$/#;W*x;|/7S 
J) - 3 - ;* 3-)V^>$ J <f )V\ - 2 - 3/7 / - 4 -^V KB U ^><Z)£j& 

5 (2S) - 2- (75/*;p#=;W -1-[(2S, 3S) -2 - (tert-7 
b*2/#;i/#-;Kr 5 /) - 3 -*?)\"l>? J^M - 4 -*+V Kd U S» ( 
168mg) fb7t:FD77> (lOiL) fcSHSPU flcftUfc. « MJ 
■ INK (0.21mL) L-MV^U\f.)V^)V7^y (0. 51mL) Sin*. 3K»T?1P»MJ" 
»Lfc 0 £j6Jfc£l*8IX^;W (lOOmL) 7jc;iO%«7jc^U^A7fc 

Te^TSSffcAtK Hfe7 ;: &;i/7 7XtLT^Mft^ (174mg) Sfcfc.. 
MS (ES I pos. ) m/z : 346 ( [M+Na] + ) , (ES I neg. ) m/z : 32 2 ( [M-H] ") . 

(4) (2S) -l-[ (2S, 3S) -2-7^.y~3-^)V^>9J^)V] 
15 - 2 - 1/7 J - 4 -*+V K D U v>> h U y^PWKifto^ 

(2S) -1-[(2S, 3S) -2- (tert-^h^ri/^^n^S/) - 

3-^^;i/^>^y-r;i/]-2-5/7y-4-^-+vtfuu>?> oimg) 

fchU7;P*n|WR (0.5mL) IC*0U 20#K»#Lfc. »«&«JET 

®£U sijtte^-f y^Dt!;wx-^ (lOmL) sin*., ±m*m*fto 

MMs^«r (76mg) 

MS (ESI po s. ) m/z: 246 ( [M+Na] + )„ 

9mm 12 

(2S, 3S)-1-[(2S, 3S) -2-7^.J-Z-^)^>^J^)V\ 
25 - 2-5/7 y - 3 - 1 HD^i/fcfP U 

(1) (2S, 3S) -2- (75y>#;i^x;W -1- (tert-^h^r^JP 
-3-tHD^i/tfDiJ^>©^ 

#%«3fcH»®:£j2n? (2S, 3S) -l - (tert-yh+^;i/^x;i/) 

- 3 - 1 Fo^S/tfD U 2 >® (3. 47g) thX*M 
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4t&® (3.19g)£#fc e 

MS (ESI pos. ) m/z : 253 ( [M+Na] + ) , (ESI neg. ) m/z : 229 ( [M-H] ~) . 

(2) (2S, 3S) -2- -3-kTO'>KDys?> 

5 (2) fcHflto^Src (2S, 3S) -2- (7$/#;i>:fc;W - 

1- (tert-^h^^;i/fc;W -3-kFa^>koUv> (1. llg) 

(3) (2S, 3S) -2- (75/*^-;i/) - 1 -[ (2S, 3 S) -2 

io kFn^kDU 

(2S, 3S) -2- (7MW-;W h^^M-JV7S;) -3-^ 
;)/^>^>m (1. 87g) S^DD^> (20mL) fc»»U mftfr*—ft> (3.8 

inn) ^jjp^t, 2o»«u mm*M&Tm%Lfco nmzb)vx> (2 

15 D'JKOft4j*ftS#ft. ±13 (2) T#fc (2S, 3S) -2- (75/M 
^n;i/) - 3 - k HD^vtfo U5?>ttBKft*N, N-^^^*M75 h* (2 
OmL) K:8tt¥U ^yynWHW5> (1/0 OmL) SJp^.*?&bfc. £©}& 
ttfc, ftfcftfctt^DU K©N, N-^/?MM7S H ClOmL) 8B0e&iRT 
b, 2Wfr<Z>M20#M«#b&. R«««fiWftX?-;P (lOOiL) TWRU fiSifn 

97W(SIH»*; 2naafc;kk: ^^y-;i/=100: 2~100: 5) T?*»«bT 
«fir^7TXi:bT«jlfl2^« (1.08g) 
25 MS (ESI pos. ) m/z: 488 ( [M+Na] + ), 

(4) (2 S, 3 S) -2-->7/-l-[ (2S..3S) -2- (7)V*U~ 
JWh^ ^tfx^T 5 J ) - 3 - ^ y$ J -f ) V\ - 3 - k H D * *> k° D 

H»J8 (2) (2s. 3S) -2- C7sy#;w^x;i/) - 
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1-[ (2S, 3S) - 2- (7M^jWh^^Jtol/T5;) -3-* 

^;^>^y-r;W-3-t KD^^>tfDU^> (920mg) frbm&rwyrx 

MS (ESI pos.)]n/z:470(lil+Na] + ). 
5 (5) (2S, 3S) - (2S, 3S) - 2 -75 J - 3 -*?>)V*>9 
MM -2-is7J-3-h nostra U 

(2S, 3S) -2-y77-l-[ (2S, 3S) - 2- i7)V*ls-fr*h 
jris* JW£=.)V7 5/0- 3-* >^ / -f ;w - 3 - 1 H P*^ tr a U 5» 
(415mg) (I.81L) \Z®ffiL, VX?)V7$> (0.4mL) €JD*, £ 

yy-( (mm®M; *an#;kk: : 25%7> ; E~77K=40 : 1 : 0. 

1-25: 1 : 0. 0 T!*I«U *Rfi*-f;V«««tbT«BflS^« (185mg) 

o 

MS (ESI pos. ) m/z : 248 ( [M+Na] + ) . 

15 nmm 1 3 

(2S, 3R) - 1 -[ (2S, 3S) -2-T$/-3-^^;^>^/-f;W 
-2-^77-3 -7JI/3-D fcfo U>> h U 7;WrnH#£fl>&jifc 

(1) (2S, 3S) (2S, 3S) -2- (tert-^h^^;^~ 
;P75/)- Z-^f-fr^y^ J - 3-kHo^ri/tfDU> 5 > 

20 <D£j& 

»^J1 2 (5) unZftfc (2S, 3S)-1-[(2S, 3 S) -2-75 
J- 3-^^;i/^>^y-<;i/]-2-v7y-3-tFD^>'t!n>j> ? > (I70mg 
•) ^DD^^> (5mL) fcJ8f#U ^T^-tert-y^^^^r^k- 
h (198ng) i^-fV^ntf;Px^;P75> (0.158mL) SrjbO*., 5 < CT2 0TO 

25 mltco mm^mmrmmb, sss'>'j*yjw5A^p?h^77^ cups 

(173mg) 

MSCESI pos. ) m/z : 348 ( [M+Na] + ) , (ESI neg. )m/z:324([M-H]-). 

(2) (2S, 3R) -l-[ (2S, 3S) -2- (tert-7 h^^;i/^- 
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)VT 5 J ) - 3 - * ?)W>9 / << M - 2 - i/7 J - 3 - yJV^ru h!D U i?>(D 

$mW54£m&<»$&? (2S, 3S) (2S, 3 S) -2- (ter 

5 kHD^>'tfoU> ? > (168ns) *6«ft7 : 6;V7rXilT«ifl3<f« (65rag 
) 

MS (ESI pos.)m/z:350([M+Na] + ). 

(3) (2S, 3R) - 1 -C (2S, 3S) -2-7S/-3-^JK>^ 
y ^;[,] _ 2 - <>7/ - 3 -7)l*tt tf D U h U ^I/itPlHft&O'&fifc 
10 mmmil (4) £«£>7?*rTf> <2S, 3R) -1-[(2S, 3S) -2 

- (tert-^b^^;i/^;wT5y) -3-^^;^>^y-f JW-2-'>Ty 

-3-7MaHDiJ^> (62mg) j&> £ltfi*fr*£ bT^JUfr&tt (32mg) 
MS (ESI pos.)m/z:250([M+Na] + ). 

15 nmm 1 4 

(2S) - 1 -[ (2S, 3S) -2-7§/-3-**-)V*>9S'(M-2- 

(1) (2S) - 2- (T5y*;VtoP) -1- (tert-^h^^^fc^ 
) -4, 4-^7Mot!oU^>OM 

20 £jffi0U (1) £R80;fir8rc (2S) -1- (tert-^b*5/*;^-;W 
-4, 4-v ? 7;^OtfnUv J >-2-*;P^>m (3. 2g> A^iM*tbT 
^Mfc£tf (2.8g) 

MS (ESI pos.)m/z:273([M+Na] + ), (ESI neg. )m/z:249([M-Hj-). 

(2) (2 S) -2 - (7S/#;i/#-;P) -4, 4->?7MDt!D'J^>l 
25 Il&O'&jfc 

HJfcflll (2) fcHaoaSrC' (2S) -2- (7S/iJ)V#=> )V) -1- (t 
er t-:/h*$'*;W*~;W -4, 4-77MDHD'Jy> (5.4g) ^&4H^R> 
*£bT£©ft£«l (3.9g) £#fc 0 
MS (ES I neg. ) m/z : 1 49 ( [M-H] ") , 1 85 ( [M+CL] ") . 
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(3) (2S) -2- (7S/*Ul/#-;i/) -i-[ (2S, 3 S) -2- (te 

mmmi (3) t^io^i? (2 s) -2- (r^/tuv^v) - a, 4 

5 -^;P^DtfDU>?>^4| (0.56g), (2S, 3 S) - 2- (tert-7*h*~> 
*;W^-;l/75/) -B-*r)V^>t?>m (0.70g) *f>i^7W7XtL 
TM^tl (l.Og) 

MS (ES I pos. )m/z:386([M+Na] + ), (ESI neg. )m/z:362([M-H]-)o 
(4) (2S) (2S, 3S) -2- (tert-7h^ft;M^Jl/7S/ 

10 ) -3 -^frsOZ J-1M-2-1/7 J-4, 4-i?7;^Pt!DU> ? >0-& 

<2S) -2 - (7^y^;l/fcJV) -l-[ (2S, 3S) -2 - (tert-7 

h^v^wtfx^s/) -3-^<5 l ;i/^>^/-r;w-4 ) a-^^umu 

VV> (0. 90g) £N, N-^^^;i/^;i/A7$ h* (2. 5mL) fc»#U ^bv^T 
15 (0.28g) £Jn*.T, gMTiRWf^b&o ^^TKfc&tt, n^x^;i/ 

T»m hit. mmm*mm$m7mi- h u 7 j:MfnM^- h u 7 a 

X^;l/=2 0:1-4:1) Tft$gU ifi7^7 7Xtltgl{M (0. 
20 76g) *nfto 

MS (ES I pos. )m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-)„ 

(5) (2S) -1-[(2S, 3S) -2-7^y-3-^)V^>^y-t)V] 
-2-^77-4, 4-i?7)V*U\£UVz?>imM<D'&I& 

(2S) -1-[(2S, 3S) -2- (tert-7>^#;i/#x;Kf5>0 - 
25 3-^^;i/^>^y-r;i/]-2-'>7y-4, 4-> f 7;i^Pt!PU> 5 > (0.56g 
) fc2MMM7mm (12mL) SflD*., g«l BjfejI#U*:. $6fC^fc2M4l 

^7j<^ (6mu &jda» mwvitmftvtzo 7mm^mm^9-)vrm^, * 

ffifolM7Km^b'J7A7K« (35mL) tmm<Dmti-bVyj±ZmZ-%LW 
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iiSUbMBET^b, (2S) -1-[(2S, 3S) - 2-7$ S - 3 

^JVx-x^ (20mL) fc*#U 4M« (»«X^;W8tt, 0. 50mL) £>K^T 
5 TJPAfeo «ffflbfc^«f**«»UT, *fi»*ilTlMHl5^* (0.37g) 
&. 

MS (ESI pos.)m/z:246([M+H] + ) 4 268([M+Na] + ) v (ESI neg. )m/z:244([M-H]~), 280 ( 
W+CL]-). 
MMM 1 5 

10 (2S, 4S) -l-[ (2S) -2-7^J-Z-*^)W$ J-iM-Z-ls 
(1) (2S, 4S) -2- (75y*;^x;W -1 -[ (2S) -2- (te 

rt-7h4^;^x;^75y)-3-^5 1 ;i/7^y-r;w-4-7;^PtfPU 

15 &j&m (3) tmmo-^m^ (2 s, 4s) -2- <7$/*,m5x;w - 

4-7;^Ptrpi;$?>afflKft (2. 33g) £ (2S) -2- (tert-7h^>;*7;i/ 
#X>K75/) -3-*3\>l/7*>M (3.00g) ifi7W7XtU3t 
«ftl£<» (4. 22g) £#fe„ 

MS(ESI pos.)m/z:354([M+Na] + ), (ESI. neg. )m/z:330([M-H]-), 
20 (2) (2S, 4S) -1-[(2S) -2- (tert-7 b*5'iJ)\'tf-)V7S 

J) -3-* ?-)V79 / -f ;W - 2 - ~>7V - 4 - 7;^P P U S»0D<&jfc 
(2S, 4S) -2- (75/#;V#n;i/) - 1 -[ (2S) -2-. (tert-7 

h )V#-)V7 5 / ) - 3 - * 3^7* /4M-4-7)V*u\ZWJi» ( 

4.03g) £N, N->?^^;W1/A75 H (16mL) fc»#U ttfc^r^^ 0.3 
25 5g) &in&T, H^I^TjfittiL 

Mk& «*Wf!l*aij8iJl/»JEET»»l/> *jfiH#tl/TMHb^«l (3.49g) 

MSCESI pos. )m/z:336([M+Na] + ), (ESI neg. )m/z:312([M-H]-) 0 
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(3) (2S. 4S) -l-[ (2S) -2-7^y-3-^)Vf^y-i)V] 
(2S, 4S) -l-[ (2S) -2 - (teTt-7h**s%)Vtf=L)V7$.;) - 

3- ^5 1 ;w^/-i , ;W-2-^Ty-4-7;^ntfnu^> (i.70g) 

5 J-)]/ (llmL) {Cj^bftftbfcc 4M^7K« (llmL) ttt^ SilfcJWIU 

tc ?m\Z 4M 7»fb:J- h U ^ AtK« (12mL) tlftt h U V A ^JU^^J:^ 

^AfcTM^ g;WJ^iiS'Jb«ffiT^ffib> 4&fi0#£bT> (2S, 4S) 
io -i-C(2S) -2-T57-3-^^;i/^y^;i/]-2->-7y-4-7;i/ 

^-Dt°DU^> (0.80g) £#fc o (0. 60g) %*$/-MzMmV, 4M 

ttll (K»X^;Vfg»t, 0. 77mL) ©^-fV^D^VX-fJI/ (22mL) jgSRfc, ?K 

aaift:^* (o. 75g) 

15 MSCESI pos. )m/z:214([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:248([M+CL]-). 
l H-NMR(MIS0-d e , 500MHz) <5 8. 57 (3H, br s), 5. 55(18. br d, J=51. 8Hz), 5. 06 (1H, d, 
J=9. 2Hz), 4. 08-3. 90 (2H, in), 3. 83(1H, d, J=7. 3Hz), 2. 55-2. 34 (2H, a), 2. 12(1H, m), 1 
. 01 (3ft d, J=6. 7Hz), 0. 98 (3H, d, J=6. 7Hz), 

mmm 1 6 

20 (2S, 4S) -l-[ (2S, 3R) -2-757-3-^ h^^y^y-fjW 

- 2 - *stj - 4 -yji^n if a u 

(1) (2S, 4S) -2- (75/#JM?-;i/) - 1 -[ (2S, 3R) -2 

- (terl-y* M~)V7$y) -3-* \-**/y*$ MM- 4 -7)V* 

25 mmmi (3) ^iwiiio^T, (2s, 4S) -2- (7^/#;i^-;w - 

4- y)^a]daV^>mmm (1.18g) £ (2S, 3R) -2- (tert-^h^ 
^;i^-;U7S-/) -3-^h^i/^>^ (l. 63g) £0, Sifrr^Jl^TX 
tUT^Mte&tl (2.28g) 

MS (ES I pos. ) m/z : 370 ( [M+Na] + ) , (ESI neg. ) ra/z : 346 ( [M-H] ") 0 
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(2) (2S, 4S) (2S, 3R) -2- (tert-7t^>#;M?- 

mmwi5 (2) tm&HD%fcv* (2 s, 4s) -2- (7$/#;i/fc;v) 

5 -1-[(2S, 3R) -2- (tert-t/h^v-^M^-JVT^/) -3-y 

v-^7<;w-4-7;^Ptrau> ? > (2. m) .to, m&m&tLTmmik 

&W (1.96g) 

MSCESI pos.)m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-) 0 

(3) (2S, 4S) (2S, 3R) - 2 -75 J ~ 3 h^>^ 

10 y < ;w - 2 - ->r y - 4 - 7;i/:* o t! a u v >mmM(D^m 

mmmi5 o) tmm<D^mT, (2s, 4s> (2s, 3R) -2 

- (tert-7h^^;^^75/) - 3 - 2 -~>77 
-4-7)V*U\luW> (1.82g) £0, MteibTgiM (0.61g) 

15 MS(ESI pos.)m/z:230([M+H] + ).252([M+Na] + ), (ESI neg. )m/z:264([M+CL]-)„ 

mmm 1 7 

(2S, 4S) -l-[ (2S) -2-T57-3, 3 -^pWK/^/ -OH - 
2 - ->T7 - 4 - 7;i/^D IfO U 

(1) (2S, 4S) -2- (75/*;^-;i.) -l-[ (2S) -2- (te 
20 rt-7K^r^;i/^n;i/T5/) -3, ;-()V\-4-7)V^U 

HIS#li (3) tmWt<D-%mv, (2S, 4S) -2- (7^y^;i/^n;i/) - 

4-7)V*U\iuW>mBM (2.00g) t <2S) -2- (tert-7h^'>*;P 
7$~)\,75.y) -3, 3-^^;^>^ (2. 74g) ifi7tJP77^i: 
25 LT^Mfl^tl (4. 14g) £#& 6 

MS(ESI pos. )m/z:368([M+Na] + )> (ESI neg. )m/z:344([M-H]-)o 

(2) (2S, 4S) -l-[ (2S) -2- (tert-7*h^5>*;i/#~;i,T5 
7) -3, 3-^>>5 1 ;i/7*^y-rJl/]-2->'7y-4-7;i/^Dt!DU> ? >©^ 
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ft«J15 (2) tmUWfi&T?, (2S, 4S) -2- (75/)!jM^) 
-1-[(2S) -2 - (tert-^h^v^;i/fc;i/T5/) -3, 3-5>;Wl> 

r/*/<f;M-4-7;kfrDKDU5>> aio g ) £D> isfiH&i bT*»fc'& 

(2.90g) £*§fc 0 

5 MS (ESI pos. ) m/z : 350 ( [M+Na] + ) , (ESI neg. ) m/z : 326 ( [M-H] ~) „ 

(.3) (2S, 4S) -l-[ (2S) -2-757-3, Z-V>*?-)W$ 7 
■iM - 2 —>77 - 4 -7;k*p tfp u ^>Mig0£j& 
^d&#|15 (3) i^©^?*^ (2S, 4S) -1-[(2S) -2- (te 

rt-:/h^#;i^r:;i/75 7) -3, 3-^^;i/^y-i-;i/]-2-i/T/~ 

10 4-7;^PfcfPU> ? > (3.71g) £D (2S, 4S) -l-[ (2S) -2-7 

5^-3, 3-^5 1 ;^y-f;w-2->'Ty-4-7;^Dtfau^> (2 

.25g) £CD-g|$ (0. 80g) frbmmik&M (0. 92g) £#fc 0 

MS (ESI pos. )ra/z:250([M+Na] + ), (ESI neg. )m/z:262([M+CL]-) 0 
1 H-NMR(DMS0-d 6 , 500MHz) (5 8. 54(3H ( br s), 5. 55 (1H, br d, 1=51. 5Hz), 5. 07 (1H, d, 
15 J=9. 8Hz), 4. 15-3. 93(2H,m), 3. 79 (1H, s), 2. 55-2. 32(2H,m), 1. 05 (9H, s) e 

nmm 1 8 

(2S, 4S) -1-[(2S) -2-757-3, 3 - 1? & 7 -i)V\ - 

2 - is? 7 - 4 - yjv^-a p u z?>mt*.mm.n. • 1 fcmmo&ft 
mmmi i-vrnzntc us, 4s) - i-t(2s) -2-757-3, 3- 

20 V^lWZ J^)V\-2-i/7 7 ^-4-7;^PtfPU>?> (0. 25g) £7^7 
-;K6raL) fc*#U 4 8%^b7K*m (0. 14mL) tP1 V7u¥)VX-t)1 ( 
9mL) ©^Ufc^KiP&fc. 3Efc, ^yyptf^X-x^ (5iL) ^itl^T 

U &&b£@»P7:/Pt^ (l7mL) fcJlD^T^Ufeo #rfflbfdS§il£}liI& 
25 LT, M&»*<hLT|gjSte£tl (0.20g) 

Anal, calcd for C t iH^FNgO-HBr-HaO.'C, 40. 50.H. 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Found:C, 40. 57;H, 6. 44;N, 13. 02;Br, 24. 52;F, 5. 83. 
1 9 

(2S, 4S) -1-[(2S, 3R) - 2 -75 7-3 - ^)^>$ M )V\ 
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- 2 - 2/7 / - 4 - y)l*u M n U i>>i&B&i&GD&j£ 

(1) (2S, 4S) -2- (7$y*M^Jl/) (2S, 3R) -2 

- (tert-^h^r^;i/^-;i/7sy) - 3-^5 1 ;i/^>^y^;W-4-7;^ 

5 mmmi o) £H«©;5r#rc» (2 s, 4s> - 2- (7$/*;^^;w - 

4-7;i/^PtfD'J> 5 >^^ (0. 67g) t (2S, 3R) -2- (tert-7h* 
5stUVtf~)V7*/) -3-;WW*>*>i&0. 5?mW (0.96g) £0, 
7^7r^i.l/T«Ms^* (1.30g) ft&fc. 
MS (ESI pos. )m/z:368([M+Na] + )> (ESI neg. )i/z:344([M-H]-). 
10 (2) (2S, 4S)'-1-[(2S, 3R) -2- (tert-7 h*5/;fr;M?r: 

;p75 7)-3-^5 1 ;^>^y-r;W-2-^7/-4-7;^ntfnu^>o 

(2) £Wfl|©3firttn!, (2S, 4S) -2- (75;*M-;W 
- 1 -[ (2S, 3R) -2- (tert-7b*v#;VfcJV7$7) -3-^^U 

15 ^>^y-r;w-4-7;i/^-DtfDU> ? > (1. 23g) £D> it^^i^rxtb 

TM^^tJ (1. 15g) 

MS (ESI pos.)m/z:350([M+Na] + ) 4 (ESI neg. )m/z:326([M-H]-) 0 

(3) (2S, 4S) - 1 -[ (2S, 3R) - 2 ~7$ 7 ~ 3 -73MVO^ 
7 -f ;W - 2 - >>7 7 - 4 - 7 JV^-n tf P U ^fflfcJftO^Jfc 
20 H»J15 (3) tRttouSrSn?, (2S, 4S) -1-[(2S, 3 R) -2 

- (tert-7h^#;i^~^7S7) - 3 -7^;WW7-f ;W- 2 —>77 
-4-7;V^"DtfDU^> (1.08g) «fcD*Hfl2^«l (0.29g) 

MS(ESI pos.)m/z:228([M+H] + ) 4 250([M+Na] + ), (ESI neg. )m/z:262([M+CL]-) 0 
H»!l2 0 

25 (2S, 4S)-1-[(2S, 3S) - 2 -7S. S - 3 - t^JVO? M 

- 2 -5/77 - 4 - 7JM-P If d U 5>>tt«Jft0£j5fc 

(1) (2S, 4S) -2- (7^7*JVfc;0 -1-C (2S, 3S) -2 

- (tert-7h^->*;i/fc;i/7^7) -3-*Wl>&/<fM-4-y)V$' 
PtfP'J~7 
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mmmi (3) tm&cDjmv. (2s, 4s) -2- (75/*;w#n;w - 

4-7;M-Ot!nU5»*Bfcft Ca 51s) t (2S, 3S) -2- (tert-7>^. 
S^WSrjvrsy) ' - 3 - *5-JW>9 >WL (0. 69g) «k0, ^feT^V^ rX 

• t LT&mfc$® (0. 99g) &#fc. 
5 MS (ES I pos. ) i/z : 368 ( [M+Na] + ) . (ESI neg. ) m/z : 344 ( [M-H] ") , 

(2) (2S. 4S) -l-[ (2S, 3S) -2- (tert-^h^^^- 
; p T5/) _3_^^;i / ^>^y^;H-2-^7/-4-7;i/^PtfDU^>(D 

WJ15 (2) tmmOtt&V* (2S, 4S) -2- (75/*M~;W 
10 _ 1 _ [( 2S, 3S) -2- (iert-7*h*z'%)Vtf~)V7S.;) -3-*^)l 

^>.^y-f;W-4-7;^Dtfnu> ? > (o. 84g) £0, m&ywyrxti' 

MS (ESI pos. ) m/z: 350 ([M+Na] + )> (ESI neg. ) m/z: 326 ([M-H] 

(3) (2S, 4S) -1~[ (2S, 3S) - 2 -75 J - 3 -*^)V^>? 
15 7-f;W- 2-->77-4-7;^DHD'J'7>^m^©^ 

5 (3) tmmoim^ (2S. 4S) -l-C (2S, 3S) -2 
- (tert-7b^5/A;^^75y) - 3 -jWWO^/'OM - 2 -~>77 

-4-7;vtnt;nuj?> (o.3Bg) mmm iTr#&nfcfl5-&«tn-T* 

Z&mit&V!) (0. 14g) 
20 ^UfiW2 1 

(2S, 4S) -1- (tert-75M/7=-/) 7-fe^l/- 2 -$"7/ ~4 -7^ 

tert-7^;i/75> (0. 47g) Srh7tFD77> (lOmL) fc»#U *?&T 
(2S, 4S) -l-7o^7"fe^;V-2-v'77-4-7;^PlfP , >7>(0 
25 . 30g) ©fh7th J D77> (3rt.) JSttSiH*., t$>o<D#il.U WVlttft 

>>x3P;vx-x;McMb«%£MU ^fe^itr (2 s, 4S) -1 
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- (teit-y^)^TB.y) 7iz^;v-2->>7y-4-7;^ntrau^> (o. 

26g) £#fc 0 (0. 25g) *fcbfc4MJftK (IflfM, 0. 3mL 

W*£bT«flHtf&« (0. 28g) £#fc. 
5 MS(ESI po s. ) m/z : 2 28 ( [M+H] + ) , 2 50 ( [M+Na] + ) > (ESI neg. )m/z:226([M-H]") > 262( 
[M+CL]-)„ 

^-NMRCDMSO-dg, 500MHz) 5 9. 10(2H, br s), 5. 56(1H, br d, J=52. 9Hz), 5. 09-5. 06( 
1H, m), 4. 16 (1H, dd, J=24. 4, 12. 5Hz), 4. 12(1H, d, J=16. 5Hz), 3. 88 (1H, d, J=16. 5Hz), 
3. 86 (1H, ddd, 1=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33 (9H, s)„ 
10 mMM2 2 • 

(2S, 4S) -2-zyT/-4-yjlta~ 1- (-f V7ntf;i/75 /) 7-fe 

mMM2 l£mU<DJjm~Zs <iV?U\L)W^y (0.65g) t (2S, 4S) - 
l-^D^7-fe^Jl/-2-§'7y-4-7;^PtfDU>?> (0.50g) £9, 

i5 n^tLxmmit^m <o. i6g> 

MSCESI pos. ) m/z: 214 (tM+H] + ), 236 ( [M+Na] + ), (ESI neg. )m/z:212([M-H]-) v 248( 
[M+CL3"). 
H»J2 3 

<2S, 4S) -2-5>7y-l- (^^0 7°Dtf;l/75 7) 7-fc9Ml/-4-7 

20 )V$rU h?P U '7 >mMm<D&f& 

MMm2 ltmU<D%&7?, S^D7Dt?;l/7$> (0.86g) <h (2S t 4S) 

- 1 -7 f D^7ir5 1 ;i/-2->'7y-4-7;i/^OtfDiJ> ? > (0.71g) £0, & 
fiif^^tLT^^tl (0. 28g) 

MS (ESI POS.)Di/z:212([M+H] + ) t 234([M+Na] + ), (ESI neg. ) m/z : 246 ( [M+CL] ") » 
25 #i«J2 4 

(2S, 4S) -2-^7/-l- (^D^iV7$/) 7W-4-7> 

HJ&#J2 1 £l?3$t<Z);#&T> *>7D7^75> (1.07g) t (2S, 4S) - 
l-7D*7ir^-2-^7y-4-7;^DkfD'J^> (0. 71g) 
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mztbTsmitG® (o.3ig) mtzo 

MS (ESI pos.)m/z:226([M+H] + ) > 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 

mmm2 5 

(2S, 4S) -2-^7/- 1- (t/Zu^yj-frr^;) T-fe5 ; ;i/-4-7 

5 m d tf p u s> >mm.<D&m 

mmm2 1 tnmoii^, ^p^>^;p7^> a 28g) t.(2s, 4s) 

-l-^D^T-fe5 L ;l/-2->'Ty-4->';i/^PtfPU^> (O. 71g) £*)> m 

&tomtVT&m{t&to (o.58 g ) 

MSCESI pos.)m/z:240([M+H] + ) > 262([M+Na] + ) > (ESI neg. )m/z:274([M+CL]-) . 
10 »0iJ2 6 

(2S, 4S) - 2 -^7 y - 1 -[ (l-fcr*D*5oWW *> 

^ p ^ >^;wt 5 y ] r -fe^utf p u v >mMm<D&j& 
mmm2 1 tm&<D%&v* (i-tFP^;*^)<>£p^>^;i,7$> c 

0. 59g) t (2S, 4S) -l-7*P ; ET-fe5 L ;V-2->'Ty-4-7;i/^PtfP 
15 U$» (0. 60g) £0, ^Mr*£LT^ft&^ (0.51g) £f#£ 0 

MS(ESI pos.)m/z:292([M+Na] + ) > (ESI neg )m/z:268([M-H]-), 304([M+CL]")„ 
^-NMROMISO-de, 500MHz) 6 8. 99 (2H, br s), 5. 68 (1H, br s), 5. 55 OH. br d, 1=52. 4 
Hz), 5. 08-5. 05 (IB, in), 4. 17 (1H, br d, J=16. 5Hz), 4. 09 OH, dd, J=23. 1, 12. 2Hz), 3. 9 
8 (IE br d, J=16. 5Hz), 3. 82 (1H, ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 51*3. 48 (2H, ABq, 1=12 
20 . 5Hz), 2. 56-2. 36 (2H, m), 1. 86-1. 68 (6ft m), 1. 59-1. 48 (2H, ra). 

mmm2 7 

(2s, 4S) -2-->7y-4-7;i/^P-i- (3--f VT'p^^yptr 

3—ry^P^^^Dtf;j/75>0. lg) $rh7th 4 D77> (15mL) \Z 
25 ?K^T (2S. .4S) -l-yP ; E7ir5 1 ;U-2-^7/-4-7;^ 

n£oU5» (0.45g) ©fh7th'D77> (5mL) »«*JD*.," ^<D#M 

u ^-cimmwLrc, mm^m&Tmmu ^uuts^zmmv, ^mm 

49 



WO 02/038541 PCT/JP01/09818 



: 1~2 5 : 1) X»mmbtc. #£nfcg§it£^X^;|/X--7^ (5mL) \zmffiV 
, 4MM mW.^lVmW.. 0. 33mL) (D-JJL^)lX-f-)V (40mL) mWl\Z, * 

5 ibT«^t/ (0. 32g) £#fc 0 

MS (ESI pos.)m/z:272([M+H] + ) 1 294([M+Na] + ) 4 (ESI neg. )m/z:270([M-H]-) > 306 ( 
[M+CL]-) 0 

2 8 

(2S, 4S) -2-i/jy-l- (^D^^jVTS/) Tir^;i/-4-^ 

io d e p u v >mm^<D^ 

MMM2 7 tmm<D^m^^n^C7^)l75.> (l.lg) t (2S, 4S) - 
1 -7u*:7tt)V-2-i/7;-4-7)l<j-u¥ut)P> (0. 45g) 
*£bT£»ft£<» (0.29g) £#fc 0 

MS (ESI pos.)m/z:282([M+H] + ),304([M+Na] + ) l (ESI neg. )m/z:280([M-H]-) > 316 ( 
15 [M+CL]-) e 

mmm 2 9 

(2s, 4S) -2->>ry-i-[2- (3, h*~>7xx;w x^;i/ 

mmM2 7 £|f»D;£&T2- (3, b+->7x-JW IW5> ( 

20 0. 5g) £ (2S, 4S) -l-^P ; ETiz:^;i/-2-^Ty-4-7;i/^DtfD 
U$>> (0.25g) ^6M»*£LTgim£tJ (0. 24g) £#7c 0 
MS(ESI pos.)m/z:336([M+H] + ),358([M+Na] + ), (ESI neg. )m/z:334([M-H]-), 370 ( 
[M+CL]-)„ 

mmm 3 0 

25 (2S, 4S) - 2-v'7/~4-7MD-l-[(l-^h^5 : ;i/-l 
- x.^-)V7 5 y ] 7±^)Vku U 5»JiBt:!ft0£j£ 

(l-^h^r^^^U-l-^^JW) X^Wr^^Jft** (0.74g) %rh5kHn 
(7.5ml,) <hX*/-;i/ (2.5mL) 0^£?gagK^U *ft"F> 
□ tf;|/75> (0.92mL) ^iP^T+ftJUfc^, (2S, 4S) -l-7*n 
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; e7-fe^;i/-2-e/T7-4-7;i/^DtfDU^> (o. 62g) mutt, m%T, 

immmwbrc^ mu\zmvT2Bfflmvrz 0 mmm2itmno)^mr^ . 
mm*m\ m^m^tLxmmit^m (o.o7g) mtc, 

MS (ESI pos. )m/z:258([M+H] + ), 280([M+Na] + ), (ESI neg. )ra/z : 292 (CM+CL] ~) 0 

5 mmm 3 1 

(2S, 4S) -2-is7/-4-y)V*U-l-l (2-kh*D^>-l, 1 

$mm2 1 tra»0*j*T?, 2-757-2-*^- l-yci/v-;!/ (0. 

71g) t (2S, 4S) - l-?P^7"fc3^- 2-^77 -4-7;kfDtfDU 

10 (o.54g) ^mmmtLxmmih^ (o.62g) 

MS (ESI pos.)m/z:244([M+H] + ), 266 ([M+Na] + X (ESI neg. )i/z:242([M-H]") > 278( 
[M+CL] 1 ). 

mmm 3 2 

(2s, 4S) -1- {2-y^y^m%j) 7-^^-2-^77-4- 
15 7;^ntfpu^>^ii©^ 

^»J2 7 £IH$i!0;£&T2-7^T>^>75> (0.4g) <h (2S, 4S) 
- 1 - ^DtTt^- 2 ->77 - 4 - en 'J >?> (0. 25g) fr^fi 

nmtvxmmit^ (0. 23g) 

MS (ESI pos. )m/z:306([M+H] + ), 328([M+Na] + ), (ESI neg. )m/z;304([M-H]-\ 340 ( 
20 [M+CL]-) 0 
^MM 3 3 

(2S, 4S) -2-y7y-4-7J^O- 1 - ( 1 - 1: FD*^- 3 -7^ 
V>5Ml/TS7) 7-fe5 1 ;HfD»J^>i[^mo^ 

^»J2 7<hHi]4§0:fr&T> 3-757- l-7^>^7-;i/(0.70g) t ( 
25 2 S, 4S) - l-^DtTW- 2 -^77-4-7^0 tfDU^> (0. 
47g) £D> &W*£LT|gJIfc&tl (0.42g) £#fc 0 
MS (ES I pos. ) m/z : 322 ( [M+H] + ) , 344 ( [M+Na] + ) t (ESI neg. ) m/z : 320 ( [M-H] ") , 356 ( 
[M+CL]") 0 

mmm3 4 
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(2S, 4S) -2-=s7 J -4-7MU-1- 

4-757-l-r^y>^/-;W (0. 5g) Sfb7kHD77> (lOmL), X 
$;-)V (5mL)fc»U *»T.(2S. 4S) -l : -^D*7tfJl'-2-'> 
5 T y _ 4 _7;i / ^ptfOU> ? > (0. 45g) SAP*., 8>o<D#«LU ^Tt 1 1« 

ffi»S!lS»g«b«£ET»ISLfc. »->WW7^D7h^77^. <JB' 
Ifi^ji; ^OD$Jl/A : 2 5%7> ; EX77K^=4 0 : 1 : 0. 

10 1-10:1:0.1) TljtlSLfc. iSnMWxfJl. (5mL) fc^b 
, 4M&K mmX-T-fr&Wt, 0. 30mL) ^*^TTiP^fCo W£HLfcW«if 
IfcU BHax^TSfefrU *Gfi»*£UT3aHb£W (0. 27g) 
MS(BSI pos.)m/z:322([M+H] + ),344([M+Na] + ), (ESI neg. )m/z:356 ([M+CL]-)o 
SWJ 3 5 

15 (2S, 4S) - 2-^77-4 -7;V^D- 1 - (l-*h^>-3-7^V 
>^;V75/) 7-k^;Vt!DU^>^m^CD^ 
HMFIJ3 4 2:R«O^T? 1 h*<>- 3 -7?V>9>TS. > (0. 17g) i 

(2S, 4S) -i-^ , a ; E7 t fe^;v-2-^7/-4-7;w^atfou^>(o 

. 17g) (2S, 4S) -2-^77-4-7;^P-l- (1-^ h^'>- 
20 3-7y-7>^75 7) TiT^l/tf D U (0. 23g) (0.2 
2g) SgEftX^ (4mL) fcjgflfU 4Mmm. (fflktt 0. 20mL) £t)P;5L 
fc. KKIWRIC^X^VX— (8mL) *»^.«fWU&^«fftS«flJlbT, 
»*^LT3aMfc^* (O.lOg) 

MSCESI pos.)m/z:336([M+H] + ),358([M+Na] + )> (ESI neg. )i/z:370([M+CL]")o 
25 3 

(2S, 4S) -1- (l-7^T>^75y) 7-fe?;V-2-^7/-4- 

mmmz 5 tmm<Djj&Ti-7?v>?>75.> (o.45g) t (2s, 4s> 

_ 1 -zru=e7^)\y- 2-'>7/-4-7;i/^OtfPU> > > (0. 235g) 
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MS(ESI posJm/z:306([M+H] + X 328([MfNa] + ), (ESI neg. )m/z:340([M+CL]-). 

rnmm 3 7 

(2S, 4S) -l-[2-[ (5-^DPtfU> ? >-2— i )V) 75/]X^ 
5 75 7] 7^)V- 2 — >7/ - 4 -7;ktD tf D U ^>r^^©^ 

(1) (2S, 4S) -1-[N- (tert-^h^^;i/^-;p) -2-[ (5 

- o a d tf u v*>- 2 7 ^ y ] x^75 y ] rtfjh 2-^77-4 

2- (2-75/X^;V757) -5-^ODtfU^> (1. 54g) £x*y-;i, 
10 (15mL) )M%T (2S, 4 S) - 1 -?U*:7-t?-)V- 2 -%/7 J - 

4-:7;M-Dbfpy^> (o.7lg) GDrh5bKn7?> (15mL) jgRfcin*., *k 

#*-h (1.96g) ©fh7tHP75> (lOmL) a§afcfe«J;tf5M V^D tf^X^ 
;i/75> (0. 52mL) £Jp;L, #fib^&T 1 Bf M^bfco ^«l£T^*b 

15 , mm*is<jti>f)ix7&t7n^h#'7yj mmmm ; : mm^)i 

= 2 : l~«X^;i/<Z)^) -«®IU ife7^7TXiLT«^tl (1. 
07g) £#fc 0 

MS (ESI pos.)m/z:448([M+Na] + X (ESI neg. )m/z:424([M-H]-) 0 
(2) (2S, 4S) -l-[2-[ (5-^notfU^>— 2— 75/]X 
20 3^75 /] 7±^)V- 2 -isT S -4- 7;M"D t?P U i?>=MM&<D&m 
(2S, 4S) -1-[N- (tert-^h^>>^;^-;i/) -2-[(5-£PP 

tf u 2 ~-r;w 7$ y]x^;P7s y]7-k5 1 ;i/- 2-^77-4-7;^ 

DhfPU> ? > (1.02g) §1, 4-^^> (2.5mL) fc$fi?U ^T4M^ 
K (1, 4-S^*+f->im 7.5mL) £jbP;L, »TlB#M#bfc e SJ&f&C 
25 h;i/X> (30iL) £*P;t, Wtl^li^bfeo #etl7t^S^^y-;V (2mL 
) tC^$U M|/X> (50mL) K^PAg&Tifftbfc. Hfmb^cTOtl^JtSlb 

MS(ESI posJm/z:326([M+HJ + ),348([M+Na] + ), (ESI neg. )m/z:324([M-H] 360( 
[M+CL]-) e 
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mmm s 8 

(2S,. 4S) -2-v'7y-4-7;i/^D-l-C2-C (fcfU^>-2 — i )V 
) 75/] X^;V7 5 / ] 7 -tr^Hf P U i? >x*&^m<D£$ 

(1) (2S, 4S) -1-[N- (tert-^h^v-*;^-^) "2-[ (tf'J 

5 y>-z~i)\>) 75/]x^;i/75/]7-tf;i'-2-^7y-4-7;v^Dt! 

7 (1) «hIH^O^T2- (2-75/X:JMP75/) t!U^> (0 
.82g) t (2S, 4S) -l-^P^7-k^-2-^7y-4-7;^Pt?D 
"US» (0. 71g) fr£$l&7^;V77X£l/T^'fb-&tJ (0. 60g) 
10 MS (ES I pos. ) m/z : 41 4 ( [M+Na] + ) , (ESI neg. ) m/z : 390 ( [M-H] ") . 

(2) (2S, 4S) -2->7;-4-7MD-l-[2-[ (t!U~7>-2- 

-f ;W 75 /]x^;1/75/]7W;H£p U ~J>rMmM(D&]& 

mMM37 (2) £Efl|«8rT?, (2S, 4S) -l-CN- (tert-7'h* 

*/ij)\,#-)V) - 2-[ (t!U^>-2— r;w 75/]x^;v75/]7-fe^;v- 

15 2-^7/-4-7;i/*PtfPU^> (0. 54g) ^fiMt LTg^b^ 

(0. 27g) £#fco 

MS(ESI pos. )m/z:292([M+H] + ), 314 ( [M+Na] + ), (ESI neg. )m/z:290([M-H]-)> 326( 
[M+CL]-). 

mm s 9 

20 (2S, 4S) -l-[2-[ (5-75/*;^x;Hf U^>-2-^;!/) 75 
J ]X^75 J ] 7±^)V- 2 -1/7 J ~ 4-y)V*U tfP U >>>rJmM<D& 

(1) (2S, 4S) - 1 — [N- (tert-7h=^r'>*;^x;i/) -2-[ (5 
- 7 5 J *;i/#x;i/ tf U 2 -- f ;W 75 7] X^7 5 y ] 7 -t^- 2 - 
25 ^7/-4-7;i/^P-tfPU> J >'©^ 

7 (1) iB»©*»T!2- (2-757X^75/) -5-75 
/#;V#x;i/t?U^> (1.08g) <h (2S, 4S) - 1 -^D*7ir^- 2 
7/-4-7)V^rU\£W)^> (0.71g) ^f»ifi7 ; Eil/7 7X(blT«^ll 
(0. 36g) £#fc 0 
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MS (ESI pos. )m/z:457([M+Na] + ), (ESI neg. )m/z:433([M-H]-) 0 
(2) C2S, 4S) - l-E2-[ (5-7*/%)V#~)V\ZVi?>-2—i)V) 
7 $ y ] X?)V7 5. J17^)V- 2 - 1/7 J - 4 -7MU tf □ U z?>zygm& 

5 mmmS7 (2) (2S, 4S) - 1-[N- (tert-7>^ 

-2-[ (5-7$/*)VtfzDV¥W>-2—1)V) 757]X 
^T5y]T-fe^-2-^7/-4-7;^DlfaU^> (0. 32g) m 

m&m*t \,xmm\t^m (o. 26g) *mc 0 

MS(ESI posJm/z:335([M+H] + ), 357([M+Na] + )> (ESI neg. )m/z:333([M-H]-) > 369( 
10 ftl+CL]-) 0 
3MI4 0 

(2 S, 4S) - 1 -[[ (2S) - 2 -7 '5 J - 2 - s st> W\*=sM7*.J-)V\ 

- 2 - i/7 / - 4 - 7 ;i/2f- a tf n u 

(1) (2S, 4S) -2- (7S/#;i/fc;i/) -l-[[ (2S) -2-7Jl^ 
15 J-2-*/2 W\*r*/M 7±^M - 4 -7^3*- 

H»J1 (3) tl^O^&T, (2S, 4S) - 2- (75/*J^^) - 
4-7MDlfDU^>MI (0. 30g) £[(2S) - 2 -7;|/^1/-J1/^ h^- 

^;wfc;vTay-2-^p^v;w^m (o. 7ig) Hk&rwyy 

20 XtVXmmit^ (0.88g) £#fco 
MS (ESI pds.)ra/z:516([M+Na] + ) 0 

(2) (2S, 4S) -2-->7/-l-[[ (2S) - 2 -7 )VJrP~)V* h^S 
%)ltf~)V7S. J ~ 2-v'^DA+$/Jl/]7-bfJW - 4 -7^0 tfD 'J v>£> 

25 H»J1 (4) £|W]*i©#&T, (2S, 4S) - 2- (7S / - 
l-[[ (2S) - 2 - 7M1/^JW f+^M^V75 7 - 2 - v-^ 
>-;W7-k5 1 ;W-4-7;i/^DlfPUv> (0.86g) £D> i^W/XiL 
xmmit^m (0.76g) £#£ 0 
MS (ESI pos.)m/z:498([M+Na] + )„ 

j 
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(3) (2S, 4S) -l-[[ (2S) -2-75/-2->^P^y;H7t 
5-)V\ - 2 - %/yj - 4 - 7fr*U tf P U ^JfiKJfiO^JEfc 

^»J1 (5) tl^filO^T?, (2S. 4S) -2-->7y-l-[[ (2S) 
- 2 - 7;i/#l^:i;i/* h^>#;i,tf-;i,75 y - 2 da^s^] x-fe^W 
-4-7;^DtfDU^> (0.73g)'<kD, *fi»*fcl/T«ift:-&lb (0.27g) 

MS (ESI pos.)m/z:254([M+H] + ), 276([M+Na] + ), (ESI neg. )m/z:252([M-H]-) 4 288( 

[M+CL]-)„ 

«#|4 1 

(2s, 4S) (2S) -2-75y-4-[[5- (^o^m-*^*^ 
# - ) v) ^ >^;i/T $ J ] * - M j <i m - 2 - 7 j - 4 - y )V* u if 

mmm4 0 tmm<D^mx\ (2 s, 4 s) -2- (j^y^Mruw -4 

-7;V*DlfPU^>«ffll* (0.30g) fc[ (2S) -2-7Ml/-W^> 

#;i/fc;py $ y - 4 - [ ( 5 -'<>z?)Viir*i'%)V'$-)V^>?-)\>) 

#-)V\7#>M (1.07g) <fcD* MT^^TXiLTSM-fb^ (0. 16g) & 

MS(ESI pos.)m/z:447([M+H] + ), 469([M+Na] + ), (ESI neg. )m/z:445([M-H]-), 481 ( 
OI+CL] -) c 

mnm4 2 

(2S, 4S) - 1 - [[ (2 S) - 2 - 75 / - 6 -^>y;W^M-JV 
(1) (2S, 4S) -2- (757^;Pfc;W (2S) -2- (te 

r t - :/ h 3^ - )V7 5 y ) - 6 - ^ >s;;p^ )V # - ;V7 5 y ] A^+h 

y -f M - 4 - 7 M P tf □ U 

(2S, 4S) -2- (TsyAJWtoW -4-y)l*n\±w)*?>mffl&- 
(0. 30g) £ <2S) -2-tert-7h^r^;vfc;P75y-6-K>^;^ 

+y*J^Jl/7$y]AW>Slth'D^>ifj:<|>f5FxXf^ (0.71g) 
^y^f»A7$ H (5mL) \Z®ffiL, iM77*PH;V7S> (0. 26mL) ft In 
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TwyrxtbxmmfcGW (o. 69g) %ntco 

MS (ESI pos. ) ra/z : 5 1 7 ( [M+Na] + ) , (ESI neg. )m/z:493([M-H]-). 

(2) (2S, 4S) -l-[[ (2S) -2- (teTt-7h*is%)\'#~)V7S.; 

5 ) - 6 -^>$?;^^M^i/75y]^t;-<JW - 2 ->7;-4-7 

mmmi (4) ^to©^^ us, 4s) - 2- (75 /^i^-^) - 

• l-[[ (2S) -2- (tert-^h^^^-^TS/) - 6 —^Oi^)^^ 

~>^;^n;vTa/]A^y-r;w-4-7;^DtrDUf/> (o. 65g) £0, ^ 
10 ^r^yyxtvx^m^m (o.36g) £#fco 

MS(ESI pos. )m/z:499 ([M+Na] + )> (ESI neg. )m/z:475([M-H]-) 0 

(3) (2S, 4S) -1-[[(2S) -2-75/-6-^M^>M# 

J -A- 7)l#U \d U U V >Wfc1&(D£>1& 
(2S, 4S) -1-[[ (2S) -2- (tert-yh^rv-^^fc^TSy) 

15 - 6 -^yvjittisJDitf-ivr^ /i^-tfv-f ;w - 2 -~>7/ - 4 

^-DtfDU> 5 > (0. 34g) fel, 4-> J ^1t> (2.0niL) «#PU 4MM ( 
1, 4-^^it>», 2.0mL) £in*_T, SI&1?2. 5Pfr B m^b^Co 
«JET»«SU #^nMH2-^DA7-;l' (3. OmL) t*9S-)V 0. OiL 

20 mumwhmm^fmnmmvx, m&BmthxmmfcG® (o.27g) 

MS (ESI pos.)m/z:377([M+H] + ),399([M+Na] + ) 1 (ESI neg. )i/z:375([M-H]-). 411 ( 
[M+CL]-) 0 

mum 4 q 

(2S, 4S) -2-^7/-4-7;i/^a- l-[[ (2S, 3 S) -3-^ 

25 )V _ 2 - ^ ^)V7 s. / ] * y -f ; w t! d u >&m&<2-£$ 

(1) (2S, 4S) - 2- (75y*;W*=JW -l-[ (2S, 3 S) -2-[ 

;W - 4 - 7;^n tf a U i»<D&& 
MMM1 (3) (2S, 4S) -2- (75 /fcJM^W - 
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4-y)V*tl\lZlW>imM (0.67g) f(2S, 3S) -2-[N- (tert — 

-N-^M7^y-S-^)V^>^>B (0.-98g) «k 

o> ifir : e;i'7 7XtUT*iM (i.35g) 

MS (ESI pos.)m/z:382([M+Na] + X (ESI neg. )m/z:358([M-H]-) 0 
5 (2) (2S, 4S) (2S, 3S) -2-[N- (tert- 7h**si3)Vtf 

~)V) -N- ^^;i/]7 5 J - 3 - *3\>WS>^ J <i M- 2 —>7 J -4-7 ^ 

H»J15 (2) (2S, 4S) - 2- (75 /fcJW^l') 

-1-C (2S, 3S) -2-[N- (tert -7 h*^*;^-^) -N-;WKI 

io 75y-3-^g 1 ;i'^>^y-f;W-4-7Ji/^-ntfDUv ? > (i..3Zg) <ko* & 

67 : EJl'77^tbT«^i (0. 89s) 
MS(ESI pos. )m/z:364([M+Na] + ), (ESI neg. ) n/z : 340 ( 0I-H3 ") . 
(3) (2S, 4S) -2-^7/-4-7;i/^-D-l-[[ (2S, 3S) -3- 

15 H»J15 (3) tra*©*tt"C, (2S, 4S) -1-[(2S, 3 S) - 2 
— [N— (tert-7>^->7J;l/^-^) -N-^f JW75;-3-^fM>^ 
y^; l/ ]_2-^7y-4-7;^Pt!DUv ? > (0. lOg) M&ffi*£VT 
&m4k&W (0. 053g) 

MS(ESI pos.)m/z:242([M+H] + ),264([M+Na] + ) ) (ESI neg.)m/z:276([M+CL]-) 0 
20 nMW4 4 

(2S, 4S) -l-[[ (2S, 3R) -2-757-3- (tert-7>3^> 

(1) (2S, 4S) -1- (tert -7 h*^*;^-^) -2-^7/ -4- 

25 ^»J15 (2) iWfllO^ttT?, (2S, 4S) -2- (75 7 

-1- (tert-^h^5/*;i/^-;i/) -4-7;i/^DtfD'J> 5 > (10. Og) <fcD> 
M^tlTliM (9.23g) 
MS (ESI pos.)m/z:237([M+Na] + ) 0 

(2) (2S. 4S) -2-ls7J-4-7)V*X2\>UVy>mm<0£fc 
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mmmi5 (3) tmmo^mr (2s, 4s) -1- (tert-^h^^;i/ 
-2-v'ry-4-7;^Dtrau>?> (8. 99g) cto, 
TSM^t;^ (5.76g) znrc 

MS(BSI pos.)m/z:115([M+H] + )> (EI pos. )m/z:114([M] + ) 0 
5 (3) (2S, 4S) -2— >7V-l-[[ (2S, 3 R) - 2 - 

h^>M^7$y-3- (tert-^h^p^) ]^y-1 > ;V]-4-7;i/^D 

(3) tl^O^&T, (2S, 4S) -2-^>Ty-4-7;^Ptf 
DU^>^H (0. 30g) <h[ (2S, 3R) -2-7)V*U~)V*h*r*/%)Vtf 
10 n;i/T$y-3- (tert-^h^^) ]y*?>Wi (0.80g) ckO, 167^1/77 
XiLT^M^t; (0.87g) fcfcfc. 
MS (ESI pos.)m/z:516([M+Na] + ). 
(4) (2S, 4S) -1-[[(2S, 3R) -2-7S/-3- (tert -7*h* 

] ^ y M - 2 - >-t j - 4 - 7;v^p tf p u 
15 mmmi (5) mho^t, (2s, 4s) -2-^ry-i-[[ (2s, 

3R) - 2 - 7J^HJM h*^K-;i/75 ; - 3 - (tert-7h^» ] 
^y-f;i/]-4-7;V^Pt!PU^> (0.71g) ^fe^itT^Mb^ 
(0. 28g) 

MS(ESI pos.)m/z:272([M+H] + ),294([M+Na] + ). (ESI neg.)m/z:306([M+CL]-) o 
20 mMM4 5 

(2S, 4S) -2-y7;-4-7MD-l-[[ (3S) -1, 2, 3, 4 
-xh^kHP-rv^/U>-3 — f ;W*;i/^-;W tfp U i?>imm.<D&l& 
(1) (2S, 4S) -1-[(3S) -2- (tert-7h^^;i/fc;i/) -1 
,2, 3, 4-7"h^t:HP^V^/U>-3— f 2 -~>7/ - 

25 4-7;i/^atrn«j5?>©^ 

*»J1 (3) £RH$0;£&T?> (2S, 4S) - 2-^7/-4-7Molf 
DU^>jffllJfi (0. 69g) £ (3S) - 2- (tert-7h^^*;i/fc;W) -l, 

2, 3, 4— rh5hFP'fy*/y>-3-#;i^>^ (o.4ig) cfco, 
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MS(ESI pos. )m/z:396([M+Na] + ), (ESI neg. )m/z:372([M-H]-). 
(2) (2S, 4S) -2-^7y-4-7;^P-l-[[ (3S) -1, 2, 3 

5 (2S, 4S) -1-[(3S) -2- (tert-t/h^v-A^XJl/) -1, 2 

, 3, u>-3— r;W*;i/fc;i/-2-^7/-4- 

^;^PtfPU> ? > (0. 30g) *X*/-;i, (6mL) fc«L2K<$bfc. 6Mim 

fcmm (3mD £inA, ^<5Si^mi^ifc. 35te**/-;w ( 

6mL) <h6M^7KM (3mL) £iQA^MT 1 Bj»Lfc. »£Ml£«$iU 

io %zntdm&*y^)vx-^)VT?m&htcqk, *?y~)i< (2mD kusaiu a* 

iX^Jl/ (lOmL) (C^Tbfeo ^©^fc^X^X-x^ (lOmL) *tit\Z.ffift . 
b£TOtl£?ItIfcU Mx^-^X^X-x;!/ (1:1) Tft&LT, ^ 
H»*tbT«^b^ (0. 19g) 

MS (ESI pos.)m/z:274([M+H] + ),296 ([M+Na] + ) 4 (ESI neg. )m/z:272([M-H]-)> 308 ( 
15 [M+CL]-). 

(2S, 4S) -2-->7y-4-7;^D-l-[[ (3S) -7-tHa+-> 

-l, 2, 3, 4-fh7t Ha-rv^/u>-3--r;i/]*;i/^-;i/]tfDU> ? 

20 (1) (2S, 4S) -l-[ (3S) -2- (tert-7 -7 

-bHn^-i, 2, 3, 4-rh7hh;D-f v*j u >- 3 —f ;w^;v#x 
2 - */t; - 4 -7J^n tfD u yyosm 

Jfeffefcll (3) <h|W|ii(D^j*T, (2S, 4S) -2-*s7 S -4-7)V3rU\i 
niJJ?>MS (1.54g) t (3S) -2- (tert-^h^^;i/^-;i/) -7- 
25 hFn^>-l, 2, 3, 4-fh7tFD-f U >- 3 -#;1/#>M (3. 
OOg) £0, m&7Wy7XtLTmmit£i%) (2.81g) Sfcfc. 
MS (ESI pos. )m/z:412([M+Na] + ), (ESI neg. )m/z:388([M-H]-) 0 

(2) (2S, 4S) -2-i/7/-4-7;^D- l-[[ (3S) -7-kHn 
*v-l, 2, 3, 4— rh7bHD-rv^y U>-3--f;l/]^7;i/#x;i/]t!o 
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mMM45 (2) tmm<DJf&X\ (2S, 4S) -1-[(3S) -2- (te 
rt-fh^UfrX-M -7-tHD^-l, 2, 3, 4-fh7tFD< 

u >- 3 — r;w 2 -i/7S - 4 - 7;i/*p tra u ^> (0. 3 

5 Og) 3^6«»6»* ! !:bT3ttift:^« (0. 12g) 

MSCESI pos.)m/z:290([M+H] + ) > 312([M+Na] + ) 1 (ESI neg. ) m/z : 288 ( [M-H] ~) » 324( 
[M+CL]-). 
*»J4 7 

(2S, 4S) -2-^>7;-4-7Mn-l-[[ (3S) -l-*Y*is- 

io i, 2, 3, 4-fh7tFD-fy+; u > — 3 — f;w*;pj|?n;WBDU^> 

(1) (2S, 4S) -1-C(3S) -2- (tert-yh^i/^;i/fc;V) -7 
-*h*->-l, 2, 3, 4-xh5kKcKV*/ U>-3 — f;W*Mr;P 

-2-^7y-4-7;^atfnu^>©^ 

15 (2S, 4S) -l-[ (3S) - 2- (tert-^h^^*;i/^xi;W -7-k 

Ho^-i, 2, 3, 4-fh7t HP-rv^y u>-3— r;w#;i/fc;i/- 

2-'>Ty-4-7;i/^DtfPU> ? > (0. 63g) N-i>^WM75 H 
(5mL) ckS-ft*^ (0. 15mL) 43«fctf&B&;& U£A (0. 25g) ^Jn^. 

bfc. »**5?>fyyptr;i/x-x;v^»u«*Mi»*ibTawft^« (o. 

42g) 

MSCESI pos. )m/z:426([M+Na] + )> (ESI neg. )m/z:402([M-H]-) o 
25 (2) (2S, 4S) -2-U7/-4-y)V^ru-l-[[ (3S) -7-p<h^ 
2, 3, 4-xh7kHP-1 > y^yU>-3-'f>]*;^x;HtfDU 

^J80!4 5 (2) fc|flMi©#SrC, (2S, 4S) -l-[ (3S) -2- (te 
rt-^b^^;i/fc;l/) 2, 3, 4— rh^k HP-TV 
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*S «J>-3 — ()V]%)Vtf~)V-2-: !s7/-4-y)V*U\fW)i?> (0. 30g 

. ) f)^rmmmtvxmmit^ (o. i2g) 

MS(ESI pos.)m/z:304([M+H] + ) v 326([M+Na] + ), (ESI neg. )m/z:338([M+CL]-). 
5 (2S, 4S) (3S) -7-7S;*M-JWh + '>-l, 2, 3, 

4-fh7kHD-f v^v i) >- 3 — r;i/]*;i/^n;i/- 2 - >-77 - 4 -7;i/ 

(1) (2S, 4S) -1-[(3S) -2- (tert-7h*->#;M?x;i/) -7 
-75/)tjM^h*>'-l, 2, 3, 4-xh^t FP-fV^y U>-3 

io - -r ;W *;i/Ji?n;i/- 2 - i/7 J - 4 - vmu fcf n u 5?>o^ 

H»J4 7 (1) £|W|$t©;£&T* (2S, 4S) -l-[ (3S) -2- (te 

v * / U > - 3 — f ;w # Jt/^x;i/ - 2 - 7 / - 4 - 7;^ p tf p U (0. 6 

Og) i:7'P ; 67 v fehT5 H (0. 32g) (0. 55g) £ 

15 #fec 

MS (ESI pos. ) m/z : 469 ( [M+Na] + ) , (ES I neg ) m/z : 445 ( [M-H] ~) » ' 

(2) (2S, 4S) -l-[ (3S) -7-75/#Jl/#x;Mh*>'-l, 2 

, 3, 4-xh^kKp-ry+y u>-3—r;w^;i/#-;p-2->'7/-4- 
7;i/^-P if p u ^>MioM 

20 (2S, 4S) -1-[(3S) -2- (tert-7 b^^l/tfxj)/) -7-7 
S^M-W^-l, 2, 3, 4-T-h^tFP-f 73r/U>-3— T 

;i/]^;v^;i/-2->-7y-4-7;v^PtfPU^> (o.30g) £@Mx^;v (1 

2mL) fc»»U 4M^m (g^X?^^ 12mL) ^?K^TJn^., Ml5^i 

jai^wtL mmx3-)v (i2mD #rmbfcTO^£«m, «x 

25 5P;l^#b^tM>*£#fc 0 #£ft»*£X?/-;P (5mL) CliU, 

•vimmmwvtcm, x^y-;i/»L^fi^*tbTSM^ti (0.21 

g) £f#£ 0 

MS (ESI pos. ) m/z : 347 ( [M+H] + ) , 369 ( [M+Na] + ) , (ESI neg. )m/z:345([M-H]-)> 381 ( 
[M+CL]-), 
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!l 4 9 

(2S, 4S) -2-*>3V-l-[ (3S) -6, 2, 3 

5 (1) (3S) -2- (tert-^h*'>*;V#=yW "6, 7-$?*h*'>-l. 
2, 3, 4-fh7tHD-fW U >- 3 

(3S) -6, 2, 3, 4-fh7tHn^fWJ> 

-3-^})V^>mi>-h)VX>^)V^>BM (0. 50g) ^fb5tH077> (6 
dL) fcJHWU ttftlR***!M*Uf>A7K»tt (3mL) SMtiPA, ^»fe< 

10 fcSST?atiftT?«#bfc. ^^^m^aiu^-tert-^v^-.^^-h 

(0. 31mL) &Jq*fcfk #o<0!Hftl/MTllft»#l/fc. lMjfflMtjW (5 
mL) *«fct««H*0*ft^hUl>AftJn^ BWx^TJSlitibfc. *«MB*fiS 

iftSU b*ET*» b fc. »Jt ft >-5MV7a bf;i/X-^;W«# b**t 
15 £t&*£bTS8ft;-&W (0. 38g) &%fto 

MSCESI pos.)m/z:360([M+Na] + ), (ESI neg. )m/z:336([M-H]-). 
(2) (2S, 4S) -l-[ (3S) -2- (tert-^h^fS^WSxW -6 

( 7 ._^^ h ^^_ lf 2> 3, 4-xh7bHn-ry^yu>-3—f;v]*;v 

20 ftllfflll (3) (2S, 4S) - 2 - '>77-4-7Mn tf 

"DU^>*IW*[ (0.15g) t (3S) -2- <tert-^h^^;^x;i/) -6, 
7 _^|s^.>_i, 2, 3, 4-Th7tHa^y^'J>-3-M^>i 
(0. 34g) J;D, ifi«*tl/TSIM (0. 34g) £#fc„ 
MS (ESI pos. )i/z:456(Dl+Na] + ). 
25 (3) (2S, 4S) -2-V-7/-1-C (3S) -6, 7 -S>* 1, 

2, 3, 4-xh^tKD-i > y^yu>-3-^;i/]*;v#x;v-4-7;^Dt! 

HWJ4 5 (2) tm<D^mr\ (2S, 4S) -l-[ (3S) -2- (te 
r t-^h^^Jl/3i?rjI/) -6, 7-^h^'>-l. 2, 3, 4-fb7kH 
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ouog) frzmnm&*thximikGm co. 20g> *mc 0 

MS (ESI pos. ) m/z: 334 ( [M+H] + ), 356 ( [M+Na] + ) ( (ESI neg. )m/z:368([M+CLj-)„ 

^mm 5 o 

5 (2S, 4S)-1-[[(2S, 3R) -2-75/-3-^>W^y]^ 

J -i M - 2 - ~>y ; - 4 - 7;p^p tf p u ^ >M0^ 

(1) (2S, 4S) -1-[[(2S, 3R) -2- (tert-7 

ts.;) - 3 -^>^;v^v'] ^ y ;W - 2 - yj; - 4 - yjv^ru t? p u 

10 ^WJl (3) £R8S©;6Ffc-^ (2S, 4S) -2-^T/-4-7;V^Ptf 
PU^>^m^ (0. 30g) tl (2S, 3R) -2- (tert-7>^>#;|/#-;V 
75/") -3-^>^;l/^S>]^>m (0.62g) £0, ^fiTWrXt 
bT«©ffc£#> (0.81g) 

MS (ES I pos. ) m/z : 406 ( [M+H] +) , 428 ( [M+Na] + ) , (ESI neg. ) m/z : 404 ( [M-H] -) . 
15 (2) (2S, 4S) -l-[[ (2S, 3R) - 2 -75 J - 3 -^OVM*^ 
] 7* / <i ) V\ - 2 - i/7 J - 4 - 7)V3r P H P U v 5 

H»J4 8 (2) i:IWim©^T, (2S, 4S) -l-[[ (2S, 3 R) -2 
- (tert-^h^^;V^-;|/75y) -3-^>^;i/^5y]^/-r;W-2 
->-Ty-4-7;i/^PtfPU^> (0.49g) frZ%ms%th~Z$tmfci5m (0 
20 .34g) £#fc 0 

MS (ESI pos. ) m/z: 306 ( [M+H] + ), 328 ( [M+Na] + ), (ESI neg. )m/z:340([M+CL]-) o 
Mt&M 5 1 

(2S, 4S) -2-y7;-4-7;i/ta-l-[[ (2S) -fc!PU^>-2 
— 1)V\*>)Vt$-)V\ tfp U 5>>i£K&0<frj£ 
25 (1) (2S, 4S) -2- (T5/*;^-;P) -l-[ (2S) -1- (te 
Ti-yh^'yioM=:)V) fcfPl) 2 — f JW A;UaK=;W ! - 4 -y)Vtu tf p 

*»Ji (3) tra^o^rHsT, (2S, 4S) -2-7ay*;i/fcjP-4- 

7;^PtfPUi?>^*i (0.50g) t (2S) -1- (tert-^h+^;l/^- 
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)V) -2-eoU5>>*;M?>* (0.64g) ctD, M&7*:)17 7 ZtlsT^Mik 

(0.88g) £#fc 9 
MS(ESI pos.)m/z:352([M+Na] + ) l (ESI neg. ) m/z : 328 ( [M-H] ~) „ 

(2) (2S, 4S) (2S) -1- (leri-7h*>>%)V#~)V) hf 

5 p u - 2 — 2 -v-ry - 4 - 7;m-d t?a u ^>©3-/& 
H»jn (3) iisi^o^-r, (2s, 4S) -2- (T5y*;vfc;w 
-1-[(2S) -1- (tert-7K^S/#;i/fc;|/) tfa y-7>-2 — f;W# 
;^-;p-4-7;i/^-p^DU> 5 > (0.80g) <£D, ifiBfiltiiM ( 
0. 65g) 

10 MS (ESI pos.)m/z:334([M+Na] + ) 0 

(3) (2S, 4S) - 2-i/7/-4-7MD-l-[[(2S) -tfnUv 5 

(2S, 4S) - l-[ (2S) - 1- (tert-yh^^*;^n;i/) ED'J^ 
>- 2 -^Jl/]*M-;i/- 2 - yjy - 4 - 7MD If U U ^> (0.66g) 
15 X9MIX-7MI/ (lOmL) fc«U 4M (^^U->»*, 15mL) £iP;LT\ 

(0. 53g) 

MS(ESI pos.)m/z:212([M+H] + ),234([M+Na] + ) > (ESI neg. )ra/z:246([M+CL]-) 0 

20 mmm 5 2 

(2S. 4S) (c i s-2-7$;-^D^>-l-^;W 

#x;io - 2- 5/T/-4-7;v*Dtrau 

(1) (2S, 4S) - 1 -[ (cis-2- (tert-'7h*5'jlfr#-frT§S) - 

^n^>- 1 --T;w^;i/^x;i/]-2-s>T/-4-7;i/^Dtfau v 5 ^ 

25 ©-&J& 

SfeSKWl (3) tmffi<D%&H, (2S, 4S) -2->'Ty-4-7;^Dt:D 
US?>j*fflMI[ (0.30g) £ cis-2- (tert-7* h3^#JM*x;P75 J ) -->7 
D^>^>- 1 -%)Vi£>M (0. 50g) ^6#fcfifefiMU*^U*y^A9A^o 

t ht??7j mmmm : n#x^=4 : i~3 .• 2) t#j&u 
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«U5g), ASttjft££ft&&$ (0.27g) tbTSM-fb^ 
^0 2S©^7Xxl/:*Y*-£#£. 

ttffttj$£> ; ->U*yjP TLC, Rf=o. 17 (BHgjg ; M^> : »B&x^;i>= 1 
:' 1), MS(ESI pos.)m/z:348([M+Na] + )> (ESI neg. )m/z:324([M-H]-) 0 
5 MttfiE^ ; v-U *>r;i/ TLC, Rf=0. 10 (JM&IK : : «X^= 1 

: 1), MSCESI pos.)m/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-) e 
(2) (2S, 4S)-l-[(ci s - 2 -7 2. / 1 ( )V 

) *})V$~)V\ - 2 - ~>7 / - 4 - yj^ta tr D U S^>4I«*0^J* 
§*I»J4 8 (2) £TO©;fr}ir^ HM01J5 1 (1) Tft&nfcfl£«ft® ( 
10 2S, 4S) -l-[ (cis-2- (teit-yb3ri/jj)\,tf-)l,TS.;) -is>7U 
^>2>-l —i)V) %)V#~)V]-2- :! s7S -4-7)VitU\iUVV> (0.1 

og) frt>m&m*ti,T&m4k&y>) (o.o6o g ) 

MS (ESI pos.)m/z:226 ([M+H] + X 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-) o 
5 3 

15 (2S, 4S) - l-[ (c i s-2-75y-^D^>- 1 — t)V) %)V 
#n;W - 2 - / - 4 - 7;i/3- n if □ u >> >*a»ttcD^ 

^»J4 8 (2) tra»o^T?, iwj5i (i) xnt>nttmm&<o ( 

2S, 4S) -l-[ (cis-2 - (tert-r/h^^M-^TSy) -^£P 

^>^>- 1 — i)V) *;p^-;P3-2-^7/-4-7;^Dtfau> 5 > (o. l 

20 Og) frbM&m&tlsT&mib&Vl (0.067g) 

MSCESI pos.)in/z:226 ([M+H] + ) 4 248([M+Na] + ) > (ESI neg. )m/z:260([M+CL]-)o 

mmm 5 4 

<2S, 4S) -2- (TSStJJVtf-M -1- (tert-^h^^^fc;!/ 
) -4-^;^DbfDUi?>0-&^ 
25 #%^iJ3T#e>nfc (2S, 4R) -2- (75 J ti)\,i£~M -1- (tert 
-7V*r>'%)Vi$~)\>) -4-bHD^'>tfDU^> (2. Og) &^DD^^> 
(20roL) fc»»U H^<7i'^-7-feb>?§T^T (-78*0), i^X^75 
y«^hU7;^U H (2.3mL) *«Tkfc. i$o<DSI*T#iai> 6i$Mtt 
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)V=4 : 1-1 : 5) TttfiU bT«Hfl:^« (300mg) 

5 MS(ESI pos.)m/z:255([M+Na] + ), (ESI neg. )m/z:231 ([M-H]"). 









l^Si 1 i 1 1 *J ^ W < '1'U. /T** »*•*>» 






1 
i 


ESI 


[M+H] + 


C„ H nq FN, 0 

11 19 3 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


C„ H 19 FN. 0 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C 14 H ia F N 6 O s 

1* lO O u 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


G 15 H 18 FN 6 0 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


Cto Ho? No O© 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


Cio Hoo No 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


H 2 o N s 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


C n H 20 N 3 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C u H M CI N 3 O 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


C n H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


C u H 20 N 3 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


C u H 19 F N 3 O 


228.1512 


228.1525 


14 


El 


[M] + 


C„ H„ F 2 N 3 O 


245.1340 


245.1353 


15 


El 


[M] + 


C 10 H 1B FNjO 


213.1277 


213.1284 


16 


El 


[M] + 


C 10 H JB F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C„ H 18 F N a O 


227.1434 


227.1455 


19 


El 


[M] + 


C n H 18 FN,0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C, H 13 FNj O 


228.1512 


228.1521 


22 


El 


[M] + 


C 10 H 1fi F N 8 O 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C 10 H IB FN,0 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


C, H 17 F N 8 O 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


C„ H 19 F N 3 O 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C„ H ai F N s 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C 19 H 2S F N 3 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C 1R H 24 FN S O 


281.1903 


281.1911 


29 


El 


[M3 + 


C„ H 22 F N 3 0 8 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C„ H 21 F N 3 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


C„ H 19 F N 3 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C 17 H 24 FN.0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C 17 H 25 F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H 25 F N. 0, 


322.1931 


322 1 949 


35 


ESI 


[M+H] + 


Cio Ho? K Nq Oo 

La 6 i * '3 j& 


336.2087 


336 2101 


36 


ESI 


[M+H] + 


C, r H 9K FN, O 


306 1 982 


306 1973 


37 


El 


[M] + 


C 1<t H„ CI F N K O 


3251106 


325 1112 


38 


El 


[M] + 


H,« FN, O 


291 1495 


291 150? 

I.I uuO 


39 


ESI 


[M+H] + 


C 1K Hon P N* O* 


335 1 632 


OOvl. 1 uoo 


40 


El 


[M] + 


Co Hon P No O 

^13 AA 20 A AN 3 w 




tJO. 1 QUO 


41 


El 


[M] + 


EL, P N O 

^23 AJ -S1 x XN 4 ^4 


44fi 919Q 


H'rXj.L.Oc.Q 


42 


El 


[M] + 


°19 xx 25 ^4 ^3 


07c 1 01 I 

O / U. 1 «7 1 1 


0 / d. 1 you 


43 


ESI 


TM+Hl" 1 " 

I. IVI 1 1 1 J 


0 H F N o 

^12 xx 21 -T ^3 v 


OAO i fifin 

z.'xl.. 1 ooy 


949 1 fiflA 


44 


ESI 


rM+m + 

l, IVI 1 1 1 J 


^13 ■ rL 23 ^ 3 U 2 


979 1 77/1 


070 1 700 


45 


ESI 


TM+H1 + 

L ivi ■ i i j 


C! H F N O 
°15 J- 1 17 r iN 3 ^ 


97A 1 1Kfi 


07 A 1 QQQ 


46 


ESI 


[M+H] + 


C 15 H 17 F No 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


C I6 H 19 F N s 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


0„ H 20 F N 4 0 3 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


0„ H 21 F N s 0 3 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C ie H 21 F N 3 0 2 


306.1618 


306.1615 


51 


El 


CM] + 


C 10 H 14 F N 9 0 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C„ H 17 F N a 0 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C„ H 17 FN 3 0 


226.1356 


226.1359 



5 ^^^JV^f-^HN (D P P I V) «ttM»«D iabetes 
, 4 7, 7 6 4-7 6 9, 1 9 9 8 fciMtSntofiflSfcttoTfr o&. SM?^ 

^SIfcJ:0g®SiUfe o 9 6K¥-m7U-h*m\ 2 5mM HEPE 

S, 140mMNaCl> 1%BSA, pH7. 8 jfe&jfcSlNWft+Tyfr ^1t. 
10 IOOmM G 1 y-P r o-4-*^Jl/^ij;i/- 7 -7$ HWfM 
mil) mm 2 5 m K 1 3 3mM «fl^y*i"?A«7 . 5/iK 
^ 5 # 1 ^V^T±fBi^«T 1/10 0 fgH^Lfc« 12. 5 n 

1 SrJD^fc. ^taT2^RjS$*m 2 5 %^tK^5 0 n 1 ^^jjpbS 
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m*±&tco mmvrc 7-757- ym&Wb-fv- v u-y 

— (14 2 0 ARVOTM Multilabel Counter;Wal la 
cttft) £fflV>T3 9 0 nmT*mmi±tct%<D4 6 0 nm©tW$ij|l/ 

^3t^^> T^f'^O^^^^^^-if rattan (%) 

fco ^b^fii o o ofemmm<DP*^)vx)V7**>'mm*mmL, ± 

10 1S$ (%) =A-^BX10 0 

vc%mmtvT. mt (W095/15309) tzmoi-i (2 s, 3s) - 
15 2-75/- z-^h^y? mm-2- (s) -^7; \f.w)v>yv7)\> 
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